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I.      IHTRODUCTICM    AND  SiniMAF.Y 


Ttisra  5.y  a  curicus  inconsistency  , in   current  theories   of 

iTiEnsgariaJ-  bfjhsviorc      Or.   c?is  htind  ws  find  theories,  ranging  from 

1/  .  2/ 

teloo.logical  "^    to  nomstive,  —    nhich  ir-cp  tha  outcomas  of  alternative 

bchavicrR  into  s  sinjjie  ii'.easurs  end  predict  or  prescribe  that  bshavior 

which  will  imy.hAr-s  this  raensuv^.      These  theories  focus  closely  on  the 

iriEiiasar's  problem  of  choicfj   snd  le-nve  largely  unexplained  his  part  in 

the  process  of  p^iinemting  ^-jnd  evjiluating  the  alternatives  from  v;hich 

he.  chooses.  '" 

Cn  the  othar  hand  v/a  have  theories ,  strongly  positive  in 

characters  which  virtually  raverse  this  emphasis.      By  recusing  ca 

those  processes  by  yhioh  a  inanap,er  and  his  organization  generote 

alternatives  thase  theories  have  acccmplishcd  impressive  feats   of  dss- 

cription   and  prsdictio^T  using  very  sinple  choice  mechenisrs.  —       To  a 

consid'-jrable  degree,  however^  these  theories  ?.re  as  vsgue   about   the 

30urcs   and  structure  of  these   choice  mechanisms  as  the  other  theories 

are  cbc-ut  the  so^jrce   of  altemacivas. 
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It  has  been  shc-m  that  the  form  of  the  ipaKlrnizing  theoriaa 
is     such  that  no  en^pirical  evidenca  can  settle  ths  controversy  about 
whether  msn^csrs  msxiniisG  or  satisfies.  •"      We  suggest,  thersfors,  that 
the  energies  devoted  to  arguing  these  differences     might  batter  bs  spent 
in  irfiproving  our  understanding  of  the  phenccianon  itself~by  i-'hctevsr 
aathcd  cm^  views  ss  nest  prcriusing. 

V.'e  hs'/s  chosen  to  irivestigate  o>ig  of  tha  hypotheses  which 
have  been  suggasted  for  tho  choice  mechanism  in  recent  positive  theories 
of  snanenssT'ial  bshevior.  ■"      This  hypothesis  asserts  thet   independent 
goal  values  ars  maintained  by  rcESiagars  an  each  decision  variable  in  their 
envircnmsnt-goal  valuas  which  act  both  as  triggers  for  initiating,  and 
criteria  for  stopping  problem  solving  activity. 

He  chcse  to  invostigatc  this  hypothssis  for  three  raesons. 
First; no  ompirical  vjork  has  been  done  directly  csi  this  hypothssis  snd 
it  appeared  to  offer  an  interesting  subject  for  investigation.     Second » 
as  detailed     empirical  work  proceeds  from  the  reletiveiy  trancjuil  world 
of  laanagars  whose  probleraa  are  modestly  well  defined  (trust  investment, 
asESiably  line  balancings  ate.)  to  managars  who  must  raact  in  real  tims 
in  o  ccnple:;  snvirciiTnsnt,  we  baliava  that  tha  choics  maohsnism  will 
becciT33  SI  incraasingiy  important  part  of  our  theories  of  nansgerial 


5/ 

""Clarlcson,  G.   P.  E.     Ihe  Thpovy  cf  Con s un^a r  Dem^n d ^ J^J^ijti_ea j^pj^aisal , 
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behavior.      And  thii^ds  we  believe  that  en  understanding  of  the  choice 
mschraiism  will  both  contribute  understanding  snd  sugnest  jnethods  for 
dsaling  with  the  increasingly  important  prcblsm  of  ijuplemsnting  the 
rsaults  of  normativa  theories  of  msnegemsnt  decision  making. 

f\B  a  rssult  of  exparirsntal  './ork  with  subjects  in  laboratory 
situations  wa  nrs  led  to  reject  the  hypothesis  of  the  choice  process 
which  suggests  that  independent  goal  values  ara  maintained  ctj  each 
decision  variable.     We  have  suggested  instead  that  problem?  solving 
activity'  is  continuously  allocated  to  variables  in  the  environment  of 
the  decision  maker  by  I'^lativoiy  stable  associative  processes  defined 
over  the  set  of  parcoived  variables.     We  heve  been  able  to  describe 
some  uapects  of  tha  choice  behavior  of  fifteen  subjects  by  means  of  sn 
esitreii.-aly  sitr^pie  as^societiva  structur-e.     In  a  sottisvfhat  Mora  ccmplGx 
sifcuaL-ic<n  we  have  besn  able  to  describe  the  behcivior  of  thz^e  subjects 
using  a  sliehtly  mors  eleborate  sssociativ©  structure. 

V'hile  cncoijragsd  by  the  effectiveness  of  relatively  simple 
and  stiiblQ  structures  in  explaining  the  choice  behavior  of  scwe  subjects 9 
we  fcursd  thst  the  beha'/ior  of  a  nunsbsr  of  other  subjects  could  not  be 
explaii'iQd     so  easily.     As  a  result  wa  were  led  to  hypothesise  that  in 
general  the  sssocistiva  structure  itssif  is  tiiodified  by  the  subject  as 
hs  interacts  with  his  snvironKsnt  cind  that  no  single  structure  should 
be  expected  to  dascriba  behavior  over  time.     For  this  i^aason  v?e  turned 
to  en  ex-^rimsntal  procedure  which  permitted  direct  observation  of  the 
niechsnisra  itKelf . 

After  giving  subjects  some  experience  in  an  experimental  sit- 
uation i.'C  osked  each  of  thara  to  describe  s  choice  n;echanisjn»  i.   e.,  a 


rule  to  which  he  would  bo  willing  to  delegate  his  decision  making  for 
the  rernaindss?  of  the  expsrirasnt.     In  each  case  the  rule  which  ths 
subject  prapsrad  could  be  described  by  sii  assccietive  structure  vrhich 
related  dsta  from  his  onvircTir,-.snt  to  problsw  solving  operators  which 
he  had  davelopcd.      As  a  result  of  this  evidence  v'e  vera  led  to  accept 
the  hypothesis  that  the  choice  tnGchenism  can  be  presented  by  an 
evolving  ssGociati.ve  structure  and  suggest  an  investigation  of  the 
process  of  this  evolution  £33  a  subject  for  futui>3  research. 


II.     KACKgPvOUaD 

In  the  early  1050*3  a  rather  sophisticated  decision  rule  vfss 
dcvalcpsd  fov  the  p:.H>blGta  of  scheduling  prcductioi  and  employeant  in 
f«7.cto?ics  facing  fluctuating  dasjsnds  for  their  pvodticts,     While  tha 
sHiie  is  qidta  ganarnlly  epplicel)la  to  such  probloas,  it  wes  davelcpsd 
in  th3  cont^Kt  of  a  single  jflanufacturing  fscility  vdiieli  contributed  data 
<xi  its  opsraticns  for  purposes  of  both     guiding  trie  dsveiopsnent ,  snd 
testing  the  gsnoral  Dcdsl  fTsym  which  th<s  niJ^  wjis  darivsd,     Ths  rule 
was  piiblished  in  1955.  '"-' 

In  rotuTH  fo?  thai?  cooperation  in  the  projects  tha  devclopei'^ 
of  the  rule  pivsantsd  th©  Ksnagssnent  of  th®  costspjsny  with  tha  detailed 
results  of  tlieir  vovk  with  ycspsct  to  ths  facility  frcs  which  they  had 
dTs.isn  their  data,     Thass  insults  indicated  that  thsra  ware  si|^ificant 
aeonosie  bsnsfitg  to  ha  gairisd  frc?a  the  noy  rule  end  the  inanagsssent  of 
the  facility  ags^sad  with  thsee  r-G3ultg6     Soon  eftsr  this  presentation 
thsss  s?-;se  taarjagssTS  d&cidsd  to  uaa  ths  rule  fo?  schaduliag  ths  facility 
on  a  trial  bssis. 

After  several  rosnthe  it  was  cgraad  enong  the  rcanagsrs  that  the 
rul-s  should  bacoas  ths  psr.tiancTJt  btsgia  for  pi-^ucticn  end  cssployt^iGnt 
schsdyiing  t/ithin  this  facility  and  plans  ware  icade  to  extend  the 
application  of  the  rale  to  other  plants » 

Tn.T-sQ  years  istsr*  it  wais  observed  that  production  and  sraplcy- 
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IS.C.   Holts  ?-   Kodigliar.i,  and  H.    A,   Si^o^.     "A  Mna;?.^  D^ciniwi   Rule  foj? 
Production  and  cmDioyrnant  Scheduling"     Hanansresnt  Sciencs.   custrt^V^  1955. 
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aont  dscisiwis  in  this  facility  vjere  not  thcise  rscosnaonded  by  the 
dacisior.  rule  end  thara  wera  strong  indications  that  the  rsconauenda-fcions 
of  the  ruls  h&'l  bcsn  ignored  for  gcse^c  tinje, 

D3t3ils  of  tha  events  'jhidi  followed  the  dscision  to  use  the 
r^ia  ond  eji  attsnpt  at  a  theoreticsl  ouplanaticai  of  ths  later  obsorva- 
tioTs  will  be  discussed  in  Gieptsp  X,  but  to  intrcducs  tha  study  wl\ich 
these  events  etisulatQd  par-haps  the  pi^obisra  should  ba  placsd  in  a  move 
gsncral  friijnswork. 

Sinea  the  esi'ly  i5i;0's  ther-9  has  been  a  gi^ovfing  theoretical 
interest  in  the  probie?r,3  fgead  by  indyjstrial  tssnagars.     This  interest 
has  tcfren  the  fcrss  of  an  iner^Bssing  ellccation  of  riisoui^ces  by 
gcvernT:»£int  agancicss  scsds^ic  institution3,  end  industrial  orgcnizations 
to  tha  sl-sjdy  of  tht-se  prcbleins.     As  a  rssult  of  thesa  efforts,  a  large 
sn6  gs'cv.-ing  body  of  nos^^stiva  thsoj^  hes  b2en  generated  which  appears 
to  be  ef  yalus  to  opsxwcing  issnsner-s.     Ihe  effieisney  uith  which  this 
body  of  thGcry  is  b.5ing  trs^r.3foE^^d  into  effective  aenEgeriel  actioi  is 
so  lavif  hcwsver»  tbcst  this  process  itself  hss  esquijnec  problem  statuso 
It  is  callsd  ths  probless  of  inploivfsntation,,  '^ 

That  inpisitsnteticn  might  he  a  prcblas  is  ncMhssra  predicted 
in  the  body  of  nonjativa  thao4y=     By  nssinrsing  a  profit  rcasdriiains 
cs'itaric':!  for  the  p?«csss  of  gsnsrating  raccaaandati&ns ,  snd  s  profit 
taaMiEiEing  objective  fo?  rasna^jara  who  'night  undes^take  to  use  than,  thcsa 


J 

~R,   A,  Har.^i^TL'id     "Hsking  O.R.   Sffcetiva  for  rJEnagament,"     Business 
Horigpr.Sg  Spxnng,   1902,  pp.   73-82, 
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d<3valoping  this  body  of  th.2ory  have  offoctiveiy  essusiad  away  any  problesa 
of  ROtiva'cicn  with  rtJSpGct  to  itipletaentation.     In  order  to  account  for 

tha  diocrapr^icy  bat'-JCGii  those  esrjmtpticns  end  observed  behavior,  eai 

9/ 

affective  phenc?nsTion  callod  rasistanca  to  change     •«    has  been  idantified 

and  diacufssad  in  cc-nnccticsi  with  a  numbor  of  .ittewpt3  to  iTiipl*;acnt 

Tjoi-w3tivo  theory,, 

Ths  taras  rssistsnea  tc  chiTigs  is  one  which  ha?  bcsn  applied 

to  bfehsvior  observed  in  a  variety  of  sitiiaticns  whare  e  change  egsnt 

ettesjptn,  uncar  eny  c^.s  of  a  variety  of  arrane:£r.ants,  to  modify  the 

10/ 
choisa  of  bsbevior  of  g  cliant  systsra.     In  ths  hrajsn  reiatims  literature 

this  phG-scsenoi  is  ds3c:?ib-2d  in  contexts  varying  frcsa  individual 

psychothsi^apys  through  scciolcgical  processes  of  coping  with  community 

probls'i^Sj  to  socioaccsic^dc  probiaas  of  chc^ging  wor^k  Methods  used  by 

feictci-y  ei^pioyaeo.     Since  tha  problem  cf  implerrentaticn  so  clearly  fits 

thio  f raaf^wox*?: 5  it  ic  net  surprising  that  it  has  bc&n  viov-'ad  primarily 

eis  o-ia  of  effect  and  trsatsd  by  the  KSthods  fcimd  to  bs  effsctivo  in  , 

work  on  crLhar  instances  of  the  rasistencs  to  change  phancn>sncno 

In  ths  thaory  v,-hich  hs3.  Gvolvad  with  raspact  to  tha  change 

phsnosienc?!,  bahsvici-  ia  trciitod  as  a  physiciO.  entity,  subjsct  to  Lcwinian 

11/     ^ 

fos-c^a  and  rssiatences «  which  exist  in   ths  eavironKsnto— '      Tha  cn.^nja 

agent's  rede  is  one  of  relaxing  or  unfreezing  tha  resistive  forcss, 

exerting  pr^sssura  on  behavior  in  ordai:-  to  ?nove  (chenga)  it  to  a 

prafi5K'i''£d  Iccaticn,  end  then  to  ra-estabiish  the  stabilizing  environmsntal 

"L,   Coch  end  J.   R,   P,   lY^nch  Jr.     "Ovsrceaing  Rssistancs  to  Change," 
jjl^i'l^l.j'fllj'-^^g^g.s  i9i43»  Vol.    (1)   I,  pp,   512-532, 
10/ 

Ro    Lippattt  <?=   'Jetscnji  B.  Hestleyj     '^^_^^^J-C3_of_Pl^.T}f;CjGi^£S^, 
Harecurt  Brace  and  Co»   Maw  York,  1958, 

11/ 
K.   LewiHs  f^ije^j^.l^l^goj^^in^^ acyicO   Scienc3 ,   D,  'Cartwright   (ed.),  Hsw  York 
Hsrper,  19517 
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foixjcs  to  Insurs  that  bshavior  will  bs  h«ld  (frc^^n)  in  its  new  position."" 

A  principal  ^^asult  of  the  v/ork  on  the  ch tings?  phcncraanon  hs3 

13/ 
bsea  stoitcd  in  ths  forra  of  a  participation  hypothesis;  "To  bring 

about  cht'ngs  in  the  b^ahsviox'  of  th^  or-^anisation  snd  to  gat  effectiva 

ecccptanco  of  a  nev?  practiesj  it  is  nscssssry  to  Btcure  tha  active 

pcrtieipotion  in  tbs  decision  of  those  %fho3s  bshsvior  tJiil  ba  affected 

by  th3  chsngo."     Tssts  of  this  hypcthASsis  hsva  yi«ldad  positive  results 

ui^.der  a  vcriety  of  circj^rstancss  but  the  variables  in  thesa  eftpsrimsnts 

ar-a  ao  grcss  ^.3  to  offsr  little  ir.sight  into  oithor  the  phsnoasnon  of 

resistance  or-  into  these  essential  elements  of  ths  pai'ticipaticn  pi^ocoss 

vjhich  yield     the  desirable  effectSo 

Fca*  purposes  of  raodifyiug  cos!fi3unity  or  group  bahsvior  this 

lack  of  precision  ccs3  net  --ppsar  to  bo  too  greet  a  disadvantaga— 

laj^.a3.y .  bocsit^'e  of  tha  difficulties  involvad  in  n  raoi-<e  detailed  control 

of  such  cornplsjs  interscticnso     In  the  ccoss  of  tho  iraplewentation  of  a 

singlo  decision  ralG,,  hcvevcr-,  particularly  in  the  highly  stractur>'Sd 

■envii-^onsisnt  of  an  induistriei  organisation  ^  a  rathar  raors  detailed 

undsrstending  of  the  phsnosssna  of  rssistence  and  change  would  seem  to 

bs  v<2ry  valuabla.     The  ess^ntisl  eleirsents  of  the  participeticsi  process 

rr.isht  bo  Eiraiilsted  far  Eor-a  affectively  than  carried  out  if  vis  knew 

whst   t'vay  f-G'j^a.     An  understanding  of  tha  procssa  aight  suggsst  critical 

chsngss  in  th<j  ir.fo^nz''cio-n  and  reward  system  of  tha  decisicr.  rsaket^  which 


H.   A»   Si'!i':vie     "A'lt-hov-'i -i-u"  RpgoaT^r-h  in  T^nHllgf•^ri.al  Ktwi^ri   Relations ,  Arsnabsrj; 
at.   al.     (ed.)  HarDsr  snd  Bi^!:h'srs".~'''i957T^o"."' 103-118, 
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would  grvsat-ly  faciIitr.tG  ir/rplontsntation.      Such  iiadorstsnding  might 
psrsnit  the  riodification  of  the  decision  process  of  an  organ isaxi en  to 
occur  by  tlesign  rathar  than  by  incantation  „ 

'fh'2  sarr.j  ycjars  ''hicii  havt:  S5en  the    rapid  davGiop-^ant  cf  riormativa 
thaoriss  of  BcrnagSmant  have  aJac  aec-  a  burst  of  thscx-eticsJ   int<»jr«at 

in  pcsitivo  theories  of  individual  and  orgsriisational  docisiorj  making 

li-'/ 

bshavic?^      StudisG  of  tha  prccssscs  involved  in  proving  thooresis  in  logic  "'^ 

*5/  15/  17/ 

and  gQcraatry,"^^    playing  chsas  --^    and  cliockers^—    schsduling  work  on  en 

i  8/  19/ 

asssLibiy  iinej-^-^    srid  allocating  funds  to  securitic-s  in  a  trust  fund  -^ 

have  all  bocn  disssctfcd  tox'fnr-d  e-n  undarstanc'ing  of  individual  pr-Cfbiera 

soivirjg  prccQS3„      Stiidics  of  prieis  and  quentity  decisioris   in  a  department 

20/ 

csf  5  l:s;^52  ratail  stor-s  "^"    snd  of  ths  iScuiagsyiiji  pz^csss  of  a  iar-ge 

7.1  J 
eiectricai  maiiufacturin^  firm  "^    hsva  been  directed  toward  an  undsi^otending 


^  

A.   KswGll,  J.    C.   ShaW,   snd  Ho   A.   Sireon 5     "Empirical  Sxplorationn  of  the 
Lop,ic  "jtsaoiy  HacUine,"     Pi^s;a2din<7s  cf  thfj^  '^"^t£I?J.jI'°A^-^.-QsrgP'-i^.5lJl 
Confe-^siice,   (Febn!'jry  ISW)  s  plT^^lf^^ oO c 
15/ 

K.    Lr,   Galeratt2r»  -l.    P.,   H=us<:ni,   snd   D,   W.    Lo'.'slsjd  ^     "Stnpiricsi  Escploroticns 
of  a  QaoKatry  Thsoreta  Machine,"     ?roceedin?-'s  of  thg^Hest-an^jJpin 
Corifggarioi?   (lySO),  pp..   lH3~159c     '     •"       ^        - 

le/ 

A.-  Msuslle  Jo    C.   S:'i=T.-;,   and  H,    A.   Siacn,     "diss 3- Playing  Prcsgrses  snd  the 
ProbleiTis  of  Ccaplexi-cy,"     7j?^._ jjpjjj^isl  of_ gasgar^  _ffl^  {Oetobas's 

3.958)   pp,    32Ci-=-335» 
17/ 

A,    I«   ScTiucl,     "Scrne  Studies  in  Machine  Learning.  Using  the  Gesas  of  Checkers," 
ISH_Jo_urna  1  oj^ Jir5a3x'di_and_Jp£yaj.op5ent^;  VoI.3»  Mo.   3,   (July  1959 )s  PP-   210-230, 

IB:-' 

F.   M--    TcTigSj   ^..j'g>yj_^i^i5l.jj?PJ^?.^^il.A'^^^  Englev?ood 

.   Cliffs,  Hey  JsFsey,  Prentlce-fiall. ,  i96Y~ 
19/ 

G»    Po   E,    ClErJcson,     ?o r-^ f  olio  _% l<J_ctj. on^;  __A^  Siffljjlej:icn__^of  JTjniSt  Inve5t7^snt« 

Engls^'ocd  Cliffs,  New  Jersey,   Pi-svitioc-Hsil ^  1862" 
20/ 
'^  R.   M.    Cyart  r-id  Jc    Gc   ii'erch,,     T'i-2_  Behavioral  T^^Bcy;y  j3^J;hs__Fira,     Englcwood 

Cliffs »  Mov:  J-rssy.    Prtntics-H^ut;'  1953,  pp.'  is's-i'ia.  ~~       ~^ 

21/ 

J.   y,   Fo::^re5tsr,     "Iv^dustiurl  B-/r^'nicf.     Caicbridne,  H5ss„,  M^I„T»    Press 

1961.  «=—- ^--,«-^-.^-..---.^ -. 
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of  tl'.e  orgciniscsticnsl  prcb3.e!?.  solving  process.      Active  reseaich  is  ccntinuing 
at  bc?th  levels  of  inoisir-y, 

On3  of  the  r-ost  general  results  vfhich  has  e^orged  frca  this 
work'  to  date  is  e'/idfirice  that  ccraplcK  or  t3ltisatc  objectivea  are  factored 
into  ralstivoly  indapendent  suJ>goals  by  the  individuals  or»  organisoticns 
pursuing  thswo     Fc?  csarsple,  in  chess,  players  pursua  subgoals  like 
"control  tha  csntsr  of  the  board"  or  "gsin  an  advantage  of  pises  position" 
during  much  of  the  gs^^s  rathar  than  their  uitirsat^  objective,  "checkraate," 
Tnare  13  avidance  fh&t  industi^iai  rasnagars  too,  seek  subgoals  like 
inci:r2£is-,id  sales  volunvag  ci'  raduced  productios-j  coat  rather  then  profit 
pjsr  £^»     These  siibgoals  era  then  f UK'ther  factored  into  rslativsly  ols-entary 
prol)lems  for  which  prcbiem  solving  routines  exist  or  can  be  easily 
dsvslopsd. 

Bahavioi"  based  «si  this  subgoal  struetus'a  13  in  siarked  contrast 
to  ths  process  of  a;cmege?ial  bshavicr  implied  by  most  nori>->ative  theories. 
Thssa  thsori&s  placs  grsat  «mphssis  on  the  values  assigned  to  CGx-tain 
events  in  tl-je  environni^nt  of  ths  decision  Eaker  and  for^nal  models  of  the 

interdepsndiacs  of  these  vsluas  on  soma  ultireate  djjectivc  liko  profit 

22/ 
are  coristr^eted.  Behaviors  are  then  sought  and  frequently  fovaid 

which  will  s-asuit  in  sccss  extrsrar?.!  valus  of  ths  objective  end  a  subgoal 

stri5Ctisif&  is  neither  rsquired  nor  recognizad  in  this  procedure r. 

If,  hcMsvei-s   a  manager's  choice  of  behavior  is  based  on  a 

subgoal  structurs,  it  lEcans  that  the  implesjentation  of  normative  theoz»y 
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r-?qu.ir'5.':  not  ctig  chsngG  on  tho  part  of  a  nsnages'  but  'c;-;o.     It  ssoiis  hs 
roust  net  cAly  chcnigs  his  bshr.vioy  but  oiso  the  proccns  by  which  ha  gGlQcta_ 
liis  bchsvior.     It  will  ba  suggastod  in  the  following  pagan  that  this 
Isttor  chfonga  in  tha  fundsi^ontal  source  of  the  problsra  of  ircplenontsticn 
snd  psrhoDS  the  key  to  its  undorstEndino  and  solution.     In  order  to  gat 
Eit  this  rto&iznxsm^  haj^v-^Vf  it  will  fis^st  bo  naccFJSai^'  to  f5tat<3j  test, 
end  perhaps  ^;odify  the  odsting  theories  cf  the  choics  process. 

Chapter  III    vjiil  bs  davotad  to  a  clarification  of  the  concept 
of  a  goal  as  it  has  bssr.  used  in  various  theorsticsl  structures.     Chapter 
IV     ^Jili  rsviev:  one  hypothesis  vhich  has  b-zp.n  advanced  of  thG  choice 
Kachcnisrsc     Chapters,  V  thi-^ouoh  VIII    wiJJL  dascriba  soma  experic-entcl 
tests  of  this  hypothesis  and  suggest  new  hypotheses  with  respect  to  the 
structure!  of  this  process.     Chr.ptsr  IX     will  sussnarir.e  thase  results . 
In  Chapter     X  us  v?ill  attempt  to  apply  thssa  results  to  the  caae  descr>ibed 
in  th3  bsginnins  of  this  chapter  end  Chooter  XI  will  suRgest  directicxis 
for  future  rsfiesrch  on  thcsa  phaiicrrisnG,,     Tnus  ovar-the  coaing  pages  we 
will  proceed  aiialyticsiliy  to  sours  very  basic  pr-oc^sssSj  devalop  a  theory 
of  these  px-ccssses  end  then  attGF.pt  to  apply  this  trteory  to  thosa 
qusstions  Khich  stimulated  cur  inquiryc 


III.     TWO  MPS  OF  THEORIES 

A  principal  di&rance  bot^csen  a^scrlptivc  «r.d  noraative 
theories  of  hu.»  behavior  is  in  thair  u3o  of  th.  c...c=pt  of  a  goal, 
rnis  .-..-.ptcr  «iU  -03  dovotad  to  a  disou..ion  of  the  issu..  i.volvad  In 
this  diff.r'.a=.  mi  to  a  clr^ifioation  of  th.  ur,o  of  this  oo.cpt  in 
thsv.o  tuo  kinds  of  thscs'ics. 

«-„sn  «  a«o«pt  to  .nd3.st=nd  or  o.plaln  «hy  a  particular  ov=nt 
ta!,03  pU=a.  Ke  fli,d  thst  tto  qus^lon  csn  be  Jnt«-proted  in  f..o  ways. 
„«  «ol^  .Jw.  i.  a.i,ig.cu..     It  c.3n  b=  snB..rad  oithor  in  tor.,  of  th. 
purp..«  .ervod  b,  t!«  cv.r.t  or  in  t=r^  of  th=  prior  conditions  ^ 
procscsss  «bic!,  pr.dct«r=,ined  or  =au«d  th.  ov.nt.     to  expl<.nati<« 
i,^=d  en  th,  first  in«rpr.t=tion  is  c,li«d  t3l3oiogicaX  wMle  an  ^^ 

.^l.,«lon  ba.8d  a,  «=.  s,=ond  i.  .o=.ti..s  d,3crib,d  a=  „achanistic.     ' 

Philo.oi,her.  tavo  fc^ond  no  Icgioa).  basin  for  c.,oi=a  b.t«.en 
tha  talcoloBical  and  »,cha„istlc  nodes  of  explanation.     In  tha  Xinit 
b<«h  .odss  land  to  v.hat  appa^r  to  ba  >=nana»arabla  ..uaationa.     If  a  baJcar 
ba..«s  br^ad  for  th,  purpose  of  ..lling  it.  and  if  ha  sella  It  for  tha 
p.orpo.o  of  ,,a'.ing  ...ay,  ..d  ha  u^ts  .onay  for  the  pu.^osa  of  buying 
food,  clearly  this  string  of  cbjactlvaa  can  ba  a>.tandad  ae^ily  to  a 

,.\.i^u  .-o     r-ri-  icest  currently,  irapossible 
qusstior!  of  ulti;v.ste  purpose  Khich  is,  st  xc^x  ^ 

to  ens....     It  ...ms^  therefore,  that  telsolcgical  o-.planations  era 
bcunded  by  cur  knot.-ledga  of  uitiEatQ  purpose.. 

1953«  ChEptei'  10. 
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On  the  other  htsnd,  if  a  bsker  bakes  br<seA  because  he  is  a  baker, 
snd  he  is  a  bckar  bacause  h^  chosa  to  bcccnis  one,  cmcl  he  chose  to  bscoava 
one  because  his  father  wss  a  baker,  wo  find  this  str>ing  of  e^plsnaticns 
leading  insKorsbly  to  a  questicai  of  firist  cause  which  is  3lgo  difficult 
to  &nG'.v8ro     Tnus  r.acharjistic  c?:pisnaticE"ss  are  hoimdGd  by  our  kncwledgSj 
net  cf  i5ltls:£ie  purp^os^e  but  of  orgj-nal  cause. 

Dsapite  the  logical  disadv^ntagies  of  both  isc^sa  of  esplana-tioa » 
we  find  thst  T?»st  thccr/  cen  be  roughly  catsgorisad  ac  either  tcleological 
cv  KischfTiistic,     riGVJtonisTs  raschcsjics  whas^  tha  laotions  of  bodies  ar® 
OKplaincd  in  terws  of  prior-  properties  lika  ^,353,,  valoeity,  sid  the 
forc53  acting  on  Ihss  is  cleerly  trschatiistioj  uhiie  Gconoiaic  theory  ^^hich 
a:3Si!ins3  decision  behavior  wiU.  aaconjplish  the  pus-posa  of  utility 
KS:d5?.ist!tion  is  obviously  talsological. 

In  SCS3S  cases  J  thaorioa  in  esch  rsoda  have  bean  devised  to 
RJiplstr.  the  sai5:3  phanc^ssinca.     Tha  path  of  a  light  ray  thrcisgh  a  lens 
syst'Saj  fov-  eKSsplsj  csn  ba  ejq>iainad  both  sr.cchsjjistically  in  tereas  of 
ths  rafr'acrtivo  prcpsrties  of  the  syste;.!  and  tha  chai'sctsristics  of 
light,  .and  telsologicelly  in  tcras  of  the  path  which  will  tuniHsise 
the  ti:i?3  r«quix>3d  for  light  to  g3t  frcra  a  given  sourca  to  a  ei'^e'"'- 
d'satinsticTia     Ksplar  daviaed  a  telaologicsl  theory  of  planetary  n-.oticn 
which  prscGdsd  Hct^ton's  rsschanistic  theory.     Tavs  it  appecsrs  possible, 
in  P^-ncipla  st  legists  to  discover  dual  thftoriea,  ^^e  Tisechaiistic  and 
CT5a  trilsolcgicalj  by  Hhj.ch  events  can  bs  eicplained.     If  this  analysis 
is  correct^  esn  attaroot  to  decide  in  general  which  mode  of  theory  is 
appropriate  to  a  given  question  is  a  fruitless  one  since ^  given  sufficient 
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effort,  thecrisG  in  citha?  or  bcth  modes  could  px^ssumably  bn  dev5.ged. 
A  snuch  racrs  sppropriate  qusstlcn  parhaps  is,  given  that  no  satisfactory 
thacry  exists ,  whf\t  kind  of  theos.^  seotri'?  wost  sppropriate  to  attempt  to 
build?     Ti^is  qusstion  grants  tha  possibility  of  ur-sful  theories  in 

eithsr  EOfie  csd  suggests  the  E^ppr^cpria-ts  critaricn  should  b2  one  of 

...    .  2^/ 

efficiency.  '^' 

In  the  sttampt  to  devise  theories  of  husr.an  dscisicn  tiaking, 
teieclogicsl  theories  as's  ps2*ticularly  appsalingo     By  intr-ospacticn 
isest  of  u£!  are  £:7sra  th^S  tho  decisions  we  laake  ar«  strcngly  affected 
by  the  geiiia  ms  seek.     It  sear.3  npprcpriats  thereforoo  to  atterspt  to 
undoes teind  decision  aaidng  in  tai-ras  of  such  goaL'?,     The  search  for  a 
genepcl  sat  of  goals  which  will  be  useful  in  lindernstending  the  decision 
process  h^a  h-ad  litnited  success  s  hcwovsr. 

To  llliisti'ats  the  ps'oesiss  of  a  search  fo?  predictive  {»,c3l5, 
Gcyssit'.or  thta  probls?:^  ©f  devising  a  teisoiogical  -chaory  which  udil 
prv5dict  thts  fcrrri  of  a  bc4y  of  uatai'.     Host  cbssrvoticns  indicate  that 
a  brdy  of  water  scsks  to  riinims'^  the  distencs  from  its  canter  of  grsvity 
to  the  canter  of  tha  eat-^h  snA  a  theosry  based  on  vrat'ss'  having  this  objective 
will  fr-squsntly  aska  cori>3Ct  prsdicticriS,     Suppose,  hoifevsrs  one  were 
to  half  fill  a  buchst  v?ith  water  fmd  whirl  it  suitalily  around  his  head. 
Hg  v?ould  obsaj^/s  that  uatar  would  stey  in  the  biickst  at  tha  top  of  tha- 
arc  cvsn  thouoji  the  distance  frojn  its  center  of  gravity  to  the  canter 
of  thz  ear'Sh  is  not  r.uniRizod.     In  this  case,  the  theory  failso     To 


2ii/ 
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ejiplsin  this  svsnt  cne  edght  invent  sn  c-'.d  hoc  objective  for  water  in 

uhiiling  buckets  or,  if  ha  thought  of  it,  gGnaraliss  thg  purposa 

ftttribvstcd  to  water  53  one  of  niniraiaing  its  potential  energy  subject 

to  ccn3ti'3intn,»       Tiio   latter  theory  would  G>n)lain  both  phencT>ena  in 

tosnns  of  the  aaas  gosi  ecnd  vjoiild,  =53  a  result,  be  a  uiore  pcvjorful  one 

thsn  ths  Oingirsal,  bh  Icng  es  ths  concepts  of  potential  energy  and  the 

consti'aints  ^r3i^  opoK»aticrii2liy  tasesuratie. 

T'Slsoicgicai  thaor-ies  of  decision  inaking  havo  enccunterod  a 

enalogoas  pr^blcrrs,     Hhila  in  situations  of  certainty  people  decide  to 

chco33  tha  highs?  of  tv;o  sitss^netivs  aKoimts  of  tncr.ey,,  in  uncertain  cnss 

thay  fr^^qucntly  don't  choose  the  riaiciraua  expactcd  value.     To  axplain 

thist  ths  fi-iaxii^ising  goal  attributed  to  psople  in  this  situation  has 

bean  modified  in  two  ways.     In  onej  another  sd^  hoc  goal  of  uncarteinty 

avroidsr.ce  is  offered  which  is  in  the  sssue  spirit  cs  sn  ^  hoc  theory  of 

water  in  v-hii:»iing  bud<>its.     In  tha  othar,  the  individual's  goals  era 

genci^alised  to  a  rssasuivs  called  utility  T«hich  is  similar  in  kind  to  the 

ger.2  rail  sat  ion  of  poteritial  oncrgy  in  ths  water  case.     The  chief 

disadvtintage  of  utility  ag  a  pysdictive  device  is  the  difficilty,  both 

25/ 
thsor-aticnl  aid  espiricaij  of  operationally  nsasuring  it.  "^      The  attempt 

to  do  so  GontiyiusSj  ho->ravQr-t  vjith  optiaissa  a  variable  over  individuals. 

Doping  tiis  p<?3t  sevsral  years  thsre  h£?s  aasi^ged  a  growing 

?6/ 
interest  in  saediarjistic  theories  of  individual  and  orgenizaticnal  behaviore  '=» 


H.   A=   SirKm,     "Tn(2ories  of  Decision  Making  in  Economics  and  Bahavicral 
Sciencas,"  Ar-gri can  EcCTjjgi c^J'ji vis^^^^  Vol.   XLIX^  June  1959,  pp.   iS3-283; 
er.fj  G.   ?.   ET'Sa^ksart     ■ivsa_^^'.eor'/_jf  Ccnnu.u;or  Dsmsrsd;      A  Cj'i tifjal^/.Dpra^^j^lu 
Pr-ositicG-Hail,  .1233,       '^'^  ""'  '  "'  "^ 

26/ 


A.  f"ev;sll  and  H.    A.   Simcn,     "Th®  SiKuiatic?j  of  Hujuan  Thought,"     Ciirrent^ 

lV;snds  ig  P3vj:h^q3g^r^ical_  Theo_yy«  Univsraity  of  Pittsburgh  Prass,  XS'&l,' 

pp.   JlBs^179.  '"^"" 

R.   H.    Oyer!:  and  J.    G.    H?.rch,  Eehavioraj   The ojy  _of__giejri  Prentice-Hall,  1963. 


16  - 


This  intarast  eppsars   iro  h?.VQ  crisan  out  of  a  fealing  cf  diasatisfecticn 
with  prc^rssa  end  psHTnise  iin  the  cl23sicaX  telsoiogical  thacries  of 
decisicjn  laaking  snd  ths  availability  of  the  first  tiwa  of  a  jsothodology 
by  which  ccrolcjt  B^dianistic  theories  can  b©  tasted, 

VJhils  acst  rrfschsnistie  thsorioa  find  tha  concopt  of  purpose 
to  ba  vsnnecessai'yj  a  substsntisl  oi^unt  of  eviG«?nce  susgecta  that  huraan 
bchavios",  and  thsjv;fora  hi.?rasn  deeiaion  usking^  is  goal  oriented.     In 
the  sttsrapt  to  d.sscz'ibe  this  sspect  of  human  behavior  the  ccffsccpt  of 
a  Bosl  hcs  baen  found  useful  even  within  Eschenistic  theories  of 
huiaan  uiid  orgCTsisiriicrjcii  daeicion  ncjking  but  its  role  in  thsss  theories 
is  distinctly  diff«r«snt  fr<^  that  u'hich  it  plays  in  tsloological  theories. 

Irs  these  (rschEnigtic)  theories »  beheivior  is  viewed  as  a  epGCific 
ccnsaquencs  of  ccraplSM  cc>^nitive  processes  opsrating  en  inforrastion 
Gvailcibie  to  tha  dodcicn  wakar  aithar  frcsa  his  Ti^reory  or  frcra  his 
envir^cynacnto     A  description,  thax-eforss  of  the  svsilsble  infoysatic?s 
and  ths  process  usedp  ccspl-atoly  d-sfinas  a  theory  which  vdil  predict 
apocific  sequancRS  of  bcht-vior-,     Tnis  thcoary  can  bo  tsstijd  by  caijparing 
tho  predicted  bsha'^ior  to  thet  exViibitad  by  individuals  or-  organisations 
under  the  spscified  ccnditicsnso     Thus  these  thaories  are  bssed  sntiraly 
csi  csvtsin  physical  process' s  <^  senainp.  and  syrobol  manipulaticai  end  teleo- 
logicTil  ciss'JTspticns  cU'a  not  required,     •  -        ......  .      ;      . 

In  tha  construction  of  these  theories  it  has  baen  obsisrvedt 
h«^ev3r,that  tha  olcmantai^'  cogniti'^e  processes  appaar  to  bs  organized 
in  a  hierarcjiicalj  brsjiching  structu-.f«  uheve  s  principal  or  sKscutive 
pv'ocesa  selects  emssig  tha  altesTiative  prccsssos  at  each  branch  point  in 


17 


th3  hisrai'chy  by  cvaluatir.j^  cavtain  attr-ibutis  of  tte«ory  end  ct  tha 
envir<«i!r.eiito     Tr>2  pcri-icjlo?  veluss  whids  beccas  associated  with  thase 
b^^3nch  points  in  ths  Ihsory  cen  eesily  be  interpreted  ss  goals  for  tha 
i*c-atins?  bslow  tin  the  theory j   thaa  in  the  hierarchy.     It  should  be 
Gr.phssii'.ad  tiu'rr  this  intorpretationt  whiJ^   suggestive  of  tha  rcls  play-ad 
by  ths:^<»i  psrts  of  ths  thaoi-'y^  is  in  no'  vjny  necesaery  to  the  theory » 
Heithar  doss  it  foiicw  thot  -uf?.  procsss2;3  scsociatcd  with  thcs^;  values 
dif.far  in  any  fundanantEl  Hsy  frcs)  those  specified  in  other  parts  of  the 
thaoi^y^     lives  wJjilo  ths  tena  goal  is  froqusntly  used  In  tha  iitsratisrs 
dsscr-ibing  woiv.  on  K3chsr>istic  theories  of  dsciaicn  raaJjing^  its  function 
in  thEKs  theories  is  quits  diff^i/snt  from  that  which  it  servss  in 
telcolc^ical  thscry- 

To  su5-s~a2^ir,3 s  in  tolGolooical  theory,  bshavio?  is  a  variable 
tjhc-5iB  Voily.s  dapsnds  on  its  ccnseqysnccs^     In  mechanistic  theory  behavior 
in  £5  givan  envipcfi-iiant  d&terroirjc!?  its  consGi7uenc«33.     In  teleoiogicol 
thtciy  behavior  is  sss-vsoed  to  ba  zuui  that  it  v;ill  aceamplish  a  goal 
e.   £,  J  pi'-ofit  luasiHiis^tia-j.     In  mschtnistic  theory  bchsvior  is  selected 
by  3  process  cparating  on  values  uexnvad  fron?  the  anvi  ronmsnt  or  rnsmory, 
Goas  of  f/iiic^  hsva  bssn  called  goals  with  respect  to  other  parts  of  the 
precESS.     lhtJ3  tsieolcgical  and  aachinietic  theories  of  behavior  differ 
in  savarsl  fundamental  ways  most  cf  v?hich  depend  on  their  differing 
interpi-'station  of  tha  concapt  of  a  goal, 

VJh^n  telsolcgical  theory  ^  daveiopad  in  the  contest  of  a  s^^^l 
lika  profit  mardmaation,  fails  to  descsrypa  behsvior,  it  can  emd  frequsntly 
has  been  ccnvarted  into  noraative  theory.     Thus  norraative  theorias,  too» 
diffcz*  frcm  r.ach«nistic  theories  of  the  decisicn  pro!:^ss  in  their-  use 
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of  tha  Gcncept  of  a  goal. 

In  Tjortnativa   uhsory  bchaviorcLl  yacc-^ncnd^ji-^'^  ^^2  deifived 
fr-ers  thaiv  consequftneos  in  teriaa  of  scc^-s  cr-it«r;lcn  in  ps.'vgciscly  the 
Bono  M!T-;  behavior  was  pr:»cictcd  cndsr  telcoiogical  theory.     The 
difforcnca  in  this  ccsa»  ha-^cvei%  is  that  tha  r-asults  azna  interpreted 
es  preseriptivo  rathci"  than  evsluatsd  cs  to  theis*  dsscp.lptive  powsr. 

In  order  to  iu)dsrst£nd  pi^acisoly  wh«?t  thesa  prescriptions 
imply  for  th?,  rasncgs?  it  will  be  necsssary  to  exGmins  nsore  closely  tha 
pji^CGKS  by  v:hich  h<?  chooses  his  bshevior  in  the  abscncg  of  thess 
prsscriptior-3.     To  do  so  wa  will  nsKt  turn  to  a  mechsniatic  theor-y 
of  goals  and  thsir  Rodifieaticn  through  sxpss^isnca. 


Most  cbservaticnr;  indicnts  thnt  tho  intansity  of  probiera 
solving  Ec-tivit^'  exhibited  by  individuals  end  organizations  varies  over 
tisi-s.     To  o^piain  this  phenosncncn  problera  solving  ccritrol  processes 
vagiiely  rai?A-cd  to  theses  psnortsd  in  the  psydiolcgical  literature  in 

connocticn  with  stiidie.9  of  tha  J.avsl  of  aspiration  phenar.enon  have  been 

27/ 
hypcthesissdo  "°      Very  little  empii^ical  work  hns  been  dons  viith  r^spsct 

to  these  hypotheses, 

B>fcs»s  e):sBiriing  these  hypothsssa  it  may  be  worthuhile  to 
ej?ar^ins  thosa  aspscta  cf  tha  bshavio?  which  they  atteapt  to  explain, 
InteriSity  or  rste  of  p:'^oblG;R  soiving  activity  ir.  a  diffi^-ult  variable 
to  D.3e.'syr-ao     Stsica  raoat  evidanca  indicates  that  these  procssses  raay 
involve  both  internal  cind  e>:l-v2i''nal  ooarchfes  for  infory.stion  as  well  as 
intei-nel  snd  oftomal  prcccssing  of  this  informstion,  even  carsful 
cbservfl tiers  of  a  dacision  tvakar  saay  bs  a  poor  eassure  of  the  rata  of 
prcbj^ai  solving  a«3tivity.     Urns  it  isight  be  nore  appropriate  to  conclude 
that  th5  rats  of  obssrva^le  probLsa  solving  activity  vayias  over  time. 

In  ndditic^c  an  obser-va?  niight  confusa  tha  intensity  of  problem 
solving  activity  with  the  iupor-tsr.ce  of  ths  prcblsm  being  worked  on„ 
Tnus  cas  wig-ht  obnerva  that  a  morning  spent  tidying  up  files  end  routine 
corii^spondsnce  r'spresents  a  lover  rsts  of  problGm  solving  activity  than 
a  Doixjing  spiint  dsrigi^ifig  s  mllion  dollar  sfiles  csmpaign  avsn  though 
tha  Isval  of  eogr-itive  activity  rfiight  ba  vsry  sirnilRr  in  each  cesec     In 


27/ 

J.  G,   Hai^ch  and  H.   A.   Simoiit  Orggn iaati o.js^,  John  Wiley  end  Sens,  Hsv? 
York,  1959 J  pp.   t>e-52.  "^^^^ 
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other  words  variations  in  rate  of  p?cblST3  solving  nay  be  issasursd  with 
rcspaci:  to  uh^t  ths  ob^^-yer^  thinks  of  as  probloT^g  uherscs  it  Woy  bo 
virtually  ccnst-rnt  frorn  the  point  of  view  of  the  cbsej^t'fd  ors^Jiinmo 

Mcttrithrjter.ding   liife  difficulty  of  raeaiiuririty  the  ^.ggrsna^c: 
rate  of  problem  solving:!  activity,  we   can  certainly  agree  that  ths  rats 
of  problem  solvinjT  activity  with   rv3spact  to  individual  vai\i£bles  in  the 
snvircnsent  of  individuals  snd  or.E^enizatior.s  does  vsiy  over  time.      V/a 
ara   ail  avjare  that  v;a  vjork  cri   a  relatively  small  set  of  problem  variables 
during  cr.y  short  time  interval  and  virtually  ignore  a  variety  of  others. 
Since  the  hypotheses  u'hich  have  baan   advancad  with  respect  to  problem 
solving  control  procGSces  V7iil  daal  vjith  this  phsnomanon   as  well  as 
the  aggrcsf^ate  one  parbiips   it  is  appropi^iiJt.^  to  consider  tharr,  in  this 
CO'.)  text  c 

Ks  ob3Gi;'>ve  that  B  Ksnagcp  each  vrsah  i^eada  a  report  on  tha  por- 
ccatesc  ox  dai/fcciivc  pi'oduct  baing  pr&ducsd  by  a  3S5nu:^act<.»«^ir>3  process. 
Fo£»  SCW.9  paricd  of  tias  no  problem  solving  activity  is  directed  to 
raducing  this  pcrcantega,     Ihen  a  quslity  problGSi  is  dsfinrsd  with  raspsct 
to  this  product  snd  tlis  Tn3J5P^r  and  psz^h.^ps  others  in  his  orgsnizatiai 
dii-act  thftir  prcblca  c-clving  abilities  to  this  prcblstjjo     Aftss*  scrna 
effort  be5  baan  ej^.p^tided  the  project  is  closed  arid  their  problsm  solving 
energy  is  shifted  alsevjhsrs,     llie  pcrcsntsge  of  dataetive  product  being 
produced  by  tho  Kcnufacfaring  procssB  may  ov»  way  not  hsva  bssn  changad 
es  a  result  of  ths  project, 

TIjs  bahsvior  to  be  oxplein^sd  by  the  problem  solvinc  control 
or  choice  prc-ccss  is  that  of  shifting  tha  focus  attention  to  this 
particular  variable  and  tha  shifting  of  attention  away  frc?a  it.     Thus 
the  choice  Tnachoaiism  must  explain  the  starting  end  stopping  of  problem 
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solving  activity  vhich  itself  can  ba  explained  by  other  thacries. 

A  hypcthasis,  which  has  basn  ndvaiiced  to  o«plain  the  starting 
end  stopping  of  problora  solving,  suf^inasts  th«i:  lasasures  in  the  enviroiment 

(lilra  psrc^nt  defective)  s»n2  ccnparsd  to  a  standard  or  goal  valua  in  the 

28/ 

isind  of  the  dscision  wskere""'      If  th^  raaasurs  ejicaeds  the  goal 5  that 

vsi^iabla  5.?.  in  a  satisfsctc^  stats  and  no  pz'ohXeui  solving  will  be  all 
allocated  to  it,     If  on  the  othsr  hsnd  the  nvsesure  fails  to  satisfy  the 
goal,,  tha  vai^ir>jle  essoci cited  with  that  naasure  io  in  aa  unsatisfcsctcry 
state  ar:d  constitutes  thorGfor^  3  pyoblea  vrhich  dsp-iands  problem  solving 
activity. 

This  hypothesis  suggests  a  Ti^chsnisra  which  ia  e2«s52'ly  cspisblc  of 
©Kpliaining  the  phenc^-jnai,     VJithout  soae  testabls  theoi'y  of  the  process 
by  vrhich  the  velua  of  the  goal  is  defined  9  hoysver,  ths  hypothesis  cciaas 
very  close  to  being  tautological.     If  problem  solving  activity  or  lack  of 
it  constitutGS  the  only  cvidencs  of  n  gosl  lovely  thsn  tht=  concept  of  ths 
gc3l  lev?;l  cen  not  b^  u;:::ad  to  px^eoic-i:  prcblera  solving  activity* 

To  T23ka  this  hypothesis  icsETiingful,  therefore,  it  is  necessary 
to    devise  a  thsory  of  tho  pi'^ocsss  by  which  goal  valuss  ars  estcblicshad 
and  modifieo  ov^ii-  tiif.a.     To  data  no  such  theory  has  been  proposed  but  soma 
spacificaticns  of  the  chsracteristics  of  this  theor-y  have  been  svsggasted. 
Thsse  sujBQJtions  ars  based  in  Icrge  part  on  evidsnc-2  reported  in  the 
psychological  Iitcrafjr^3  on  what  is  callsd  ths  level  of  aspiration 
phsncmanon. 


28/ 

Cycsrt,   Rn  Mo   and  t-iErcIi»  J.   Go*  cp.   cit. 
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In  1930,  Hoppa  suggested  a  new  procadurs  fop  obtaining  a  bshsvioral 

29/ 
Kisr-sura  of  perscnelitVo  •"="      Hia  procedure  hgs  cazrisd  out  by  fei-^bo  in 

30/ 
193.\  and  hia  rwasui'^  wno  givsn  tha  nsrsc  iavel  of  sspirGtioiio  "="      Tivis 

nas9  wao  strcsvgly  suRgsstsd  by  the  «2;<pas?iie3ntcii  procadurs:     A  subject  in 

s  lEboratory  situaticn  is  askod  to  psrfonn  a  sequence  of  similar  tasks 

whcra  his  parfcr-tsncs  can  ba  measured  al«sig  a  single  perfonnanca  scale  ^ 

Gogo  s  tiiTiS,  distencc,  number  of  errors  $  ate*     After  ccsspieting  each  task 

tha  stjbjsct  is  givsn  a  K-sasurs  of  his  f>srforir£nca'  (se.or-e)  snd  aakcd  to 

stats  the  3-3val  of  p3rfor?3£r;ca  he  prcposGS  to  scccsnpiish  on  ths  nsKt 

tssko     Ins  scor-e  to  which  ha  aspires  en  ths  nQ.st  tssk  is  dafinsd  as  hia 

lev«l  of  aspiration  for  that  task,     Dssibo  and  ail  writers  sinca  hava 

d^finsd  ievRl  of  aspiration  as  "ths  lavsl  of  perxormeTica  in  a  familiar 

task  which  an  individual  explicitly  vir  dart  ekes  to  reach," 

B3spit3  ths  fact  that  this  definition  is  viri:uaily  identical  to 

that  which  is  implied  by  the  word  gpal^  in  ths  hypothesis  suggasted  abc/e 

for  ths  choice  process,  snd  dsspite  ths  fact  that  SKtensive  rasaarch  into 

ths  phsRcrfisnm  is  reported  in  the  literatura,  this  litaraturs  is  not 

directly  useful  to  cnc  intezxjstsd  in  the  process  of  gosl  modificati<yio 

Since  there  viho  hava  studied  level  cf  sspiyatica  have  bssn  priwarily 

concsr-ncd  with  the  prcbleni  of  defining  a  r.easurQ  of  psrscnality,  they 

trangfor-ffisd  the  results  of  their  ©Kperirrhsnts  en  each  subject  into  a  singla 


To  Hoppgj     "Erfolg  isnd  Hisserfolgs"     Fsyeho3x)gi^ehe__rprschung «  1930, 
Vol,   Vi^  pp.    l-S2o  

30/ 

T.   Denibo,  1931,  "!>2r  As^er  als  Dynajaischas  ProblsES."     Psycho^logiaehQ^ 
Forschi-Tip.  15,  pp.   1--1'44. 
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statistic  vfnich  ctggrcgstcd  the  tcsk-to^task  behavior.  — -      This  statistic 

hG3  bii*!ii  Gtudicd  ecrc^.-o  tosks  end  si-ibjscts  end  its  cc:2sist<sncy  with  other 

pcrsonslit]/  inG?.svy«3  and  uAviar  various  influences  has  bson  notsd. 

ljrifcrE:\.>natsiy  the  task-to-task  data  en  parfoiTiianca  end  aspirstion  level 

is  entirely  njissinjr  in  the  literatups. 

Rse^ntly  esvsr^l  attempts  have  been  mcde  to  vise  the  espiratioi-s  Isvai 

idea  to    bricga  th3  gap  v?hich  s«ists  bstvjesn  utility  thoory  and  bebcnriorai 

evidsnca.     Dut  it  is  not  at  ell  clear'  thst   this  attSKpt  to  bolster  utility 

thaci-'y  with  a  ncKlicvui  of  behcvicral  evidsnce  will  greatly  improve  the 

pradictivs  poncjr  of  either  nvseh^nietie  or  tsleoicgicai  theorias  of  hi«3.:in 

decisicn  r.aking,  "" 

Cns  Qtt.-2mpt  hES  baon  msda  to  ss-.gsest   h  theory'  of  ths  pv'occss  of  goal 

33/ 
Ec-dificaticn  -^^    but  vi^ithQV  sn  opsr-ationai  fficans  of  sPrassuring  t>i9 

variables  suggsstsd  to  ba  r-elsvaat  nor  ovidancs  that  a  subject  actually 

pGrfCirJ3  thssQ  svulU'Tticxis  hGS  bson  offered.     Several  authors  s^c-por-t 

almost  in  psssin^  that  2Epirsti^?n  Icv^ia  icond  to  ^ise  on  si:ccss3  and  fall 
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rr>'9  p5>''ti «■.•»«■!.?<?•  ptqtl3ti^  '<ssd  was  "che  following! 
!^ 
D     s    J>°]    (s   .,   -p   )/H 


^1  '"nfl  -Pn- 


whSi^s     D  =  avorsga  differanca  scor-^ 

N  =  total  mirrbor-  of  trials 

n  =  trial  n'j!T?bsr 

a^^  =  sspiraticsi  leval  for  trial  n-M 

p     =     psrfoiinanca  leval  for  trial  n» 

32_/ 

For*  a  TivitaM  of  these  attonpts  sas  H„   H.   Starbvck  ^     "level  of  Aspiratioii" 
?syc]iolcnierilTlGvieii  Vol .   70  fJo.    1-  Czn-^i^y  lOoS^  pp.   5.i-»bO«     This  topic 
Is  GiEcbsasd  further  in  Chaptnr  XI, 

33/ 

■He.    Lavjirj,  T,    D^aibOj   L-,    F?-stir.i;er,  and  P.   Sears     "I^^vol  of  Aspiration" 

in   Pers  on  a  li  t '/  jnC^  Beji  a  vi  or_  Ci  sp^'d  s^  rs  y   (ed.)  J.   H.   Hunt,  Ronald, 

Nevj  York.   iS'+H  Vol.   i. 
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on  fail«js>3o  ~-      Tficse  obssrvetions  appear  to  constitute  the  stats  of 
CUV  ertpiriesl  !rriC^?lsdgs  of  goal  r.odificsticn, 

Etespita  tha  fact  thct  sn  alluoic-n  to  the  lav&l  cf  espirstion 
phsncr^snoii  hs2Hl.ly  cctjstitutes  a  t'nsory  t-nd  despite  ths  fciGt  that  virtually 
no  thaory  GS'.ists  of  tha  prc^cGoS  by  uhidi  a  verisMe  like  ths  level  of 
aspiration  eight  be  ganoroted,  ths  cracspt  of  5  problem  solving  ccjitrol 
or  choicg  raachffiiisra  is  ho  necessary  to  cvschanistic  theosr-ias  of  bshavior 
that  theorists  hEy<5  basn  willing  tsxitetively  to  sccapt  tha  existence  of 
such  a  proG033  end  to  discuss  scrns  of  its  properties.     Perhaps  the  jaost 
ccw.plQtc  di9<rjs£;ic5i  carrentiy  availsbia  of  thsss  proparries  is  one  by 
Cysv'c  eud  Hsrch  in  thsii-'  recant  book  titled  A^5h3vios^l_'g?_sory_^f_^^^ 


{•^tsf  5cc2pting  a  qisEn.itative  goal  vaiiis  ss  ths  Kscihenisn  vjhieh  will 
control  probletj!  solving  (oz-  to  use  thsir  tsrvii,  s-sasn-^h  witivity)  O/srt  snd 
KE^'ch  clcecr'iba  gct.s  £3p2etc  of  ths  process  by  which  this  valus  will  chasige 
with  e^parisnca : 

i.     In  tha  steady  stats ^  sspii'ation  levsi  axaaeds  schisv©?i!<3nt  by 

a  s'.Ba3JL  s-nCiJit. 
2.     \ihGTS  aehisv3R3nt  incv-^esss  at  cXi  inersasing  rste  thf3  level  of 

espiratiffis  Hill  cjd"jibit  short  run  legs  behind  ochieveHent. 
3c,     vrnsra  achicvctnsnt  decrsscsssj  espiraticn  leval  will  ba  sieve 
achievs:s«nt. 


Frsnkg  J.   D»   "Rfi^c-snt  Studies  cf  Lgvai  of  Aspirstion,"  Psychological 
Bullgtini,  1941c  pp.   210-225. 

33/ 

Cysitj  r<.   rt.  snd  H^rch^,  J.   S.     A  R=h a vjj?rgl  JTheory^ .o^ Jtha  _ Figa ^  Pr-entics 
Halls  Engljiwc«<l  Cliffs,  19o3«  pp.  "SM^S,.'  ""^^ 
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'ihey  point  out  that  thaso  propositicrss  ore  derived  frcni  eirapler 
assu?aptic»>s  sbcut  tha  p*>ocess  which  gsnerstes  th«  aspisMtic^i  level. 
'Il^.asa  consist  prrlncxpally  of  ths  assw/ipiion  'chct  curi'^srit  cspiration  is 
ths  result  ov  an  optc^istic  ej-ttrapoieirica  of  psst  rjchievcrnent  and  past 
sspiration. 

Too  authors  g<    en  to  suggest  that  a  racdal  which  would  ccrapletGiy 
CKolain  tha  process  of  goal  raodification  nsight  not  conipletcly  dsseribe 
tha  prc.bie:ii  solving  control  prccsss.     In  cddition  to  this  process  they  sae 
tho  ns2d  for  v=r.  attention  focusing  process  which  will  psrsait  the  decision 
•aaicer  fo  ^ittend  ct  ojiy  ons  tins  to  a  sub-sat  of  tha  set  of  vsricbles  in 
his  Qnvirc?»^cnt.     They  suggsst  thsrt  it  is  the  interscticn  cf  this  focusing 
i3«ch2nisE  and  the  goal  tiodifying  Esdsanisa  which  tiili  ccostituts  tha 
ps^cblerTi  solving  cor.trol  prooasa  which  they  see  as  required,     "ihroughout 
this  discussion  ths  authcr-c  eaphssise  the  i^ck  of  eapiriciil  svidoncs  with 
raspact  to  ths  phsnowancn  aid  tha  tsntativa  rsatui'-i  of  thsi?  descripticn. 

Bs^ceuss  thass  jsachnnisffis  appsar  to  be  of  fund sinen till  thaoraticsl 
in^iC^caviCQ  End  beceuga  these  ssnia  raachanisrss  should  be  opsrating  in  ths 
ccntesct  of  the  iwpls?^3ntatiai  aitisations  it  uss  dscided  that  sn  erapirical 
irsvsstigntion  of  -chsxi  shoyid  ba  conducted.     In  tha  n«v.t  chsptsr  wo  v?ill 
discucs  tha  dssign  of  an  SKper-iftentai  situatioii  dssi^isd  to  parmit 
sxplorsticra  of  thasa  processes. 
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V«      ECSIGN  OF  r-XPERTKSSJTAL  SITUATIC!  I 


In  view  cf  the  Icck  of  cspirical  evidence  or*  tha  structure  of 
ths  ehoica  njscbsnism  sn  attcrapt  v-aa  jssda  to  design  an  eKpsrlaental 
sitwa'jicri  v.'hich  vould  yield  such  evicGnca.     In    the  proceas  cf  design  it 
v;2s  v.st.-SBSsry  f,  hovjsvsy,  to  ccrnsid^?  ciirrant  theories  of  bohavic?  outsida 
this  c?rsa  iu  o^dsr  thet  ths  eff-scta  of  thesa  processes  might  b®  stsi-'croiled. 
In  dsscs'lbiisg  tbs  c-i-ipariir^^ritj  thay^fors,  it  sestsa  i4ppropj;'i6;l-9  to  roview 
briefly  tha  ctr-ucturs  cf  the  overall  process  vhich  was  hypotheaiijod 
prics^  to  tha  dssij;^.. 

If  wa  sssijKO  that  tho  Inj.'jjrrs  Ox\q;snisn;  is  capMblss  cf  vsc^Lving 
only  a  i3r<3il  sample  of  tha  totei  infcs^astion  avaixabla  fi?«%s  th«  cnvircaEs-irit » 
er.G  further  that  it  is  cspablc  cf  procsssing  (at-tendir.g  to)  only  e  sraall 
fraction  cf  tha  inforsiation  which  it  can  rec»ivas,  snd  that  this  processed 
inforrsatiCTi  is  ths  btjgis  for  doeisicn  rssklng,  then  tc  undsrstsnd  dsciaion 
r?5iS;<ins  wa  i\^md  a  theory  of  hov?  the  iirait-ad  information  pyccassing  cspiscity 
is  allc-ca^x;d  to  tht^  received  irsfomation  sr.d  hew  ths  listsitad  rtscus-ving 
capacity  is  Gllocatec  to  ths  available  infox^natic^o     Th®  hypothesis  used 
for  design  purposes  v?a3  that  two  ceding  procsases  could  provide  at  Iccst 
the  ffaK*v,^ork  for  sudi  a  thaoryo 

Ihe  first  coding  pronsss  is  that  of  categorisation,     Tnis  is  a 
prccssa  vrhsrcby  ths  dacision  Kaker  codas  ths  rcw  dsta  he  receives  into 
what  night  be  called  variable  cifissaso     For  ev.smpl^  an  exacistiva  in  a 
firin  attends  to  a  sat  of  reports  on  3i»ch  cleseas  of  variables  as  share  of 
raarkot,  labor  ccsst  p^r  unit 5  Hork  for-ca  sis^a,  fos:v3cast  dcasnd,  etc.     Those 
varicbls  clssses  contain  fsi^  Isss  inforraaticn  thasi  is  availablo  in  his 
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env.lronrf.5nt  end  es  such  his  system  of  categox'ies  constitutes  a  filtar  by 

which  he  ccntrols  tha  infor.75atira  he  receives.     Other  axscples  c£2i  ba 

ccnstrcctid  nhidi  sug-^-ast  that  tha  catogorisetioi  process  is  a  general 

filtering  KSthcd  not  ccnfinad  to  esecutivaa  or    mantjgsriai  b'^havio?. 

Ths  proc333  by  uhich  c3t<?gorie3  are  constructed  is  described 

in  tha  psychological  litsrstui^s  under  tha  ganaral  titla  of  concept  fosmaticn 

«j2d  hs3  fo;"  tha  niost  pa?-<:  bsan  studied  in  tha  contejrt  of  Icboratopy 

sivi!»tict'i3  '.?h8rs  other  parta  of  ths  dacision  procasa  wars  largely 

suppr^Siisdo  '^-'      This  prccass  has  alao  rcC'Sived  attention  xmdav  ths 

g^nersl  njnna,  psttcx^n  rscor^niticrit,  sni  reports  of  Hoyk  on  this  process 

37/ 
have  smsr-gad  f?s«j  an  intsi'^asting  variety  of  thaoretical  discipliiias,  *= 

It  seanss  cicsr  that  th©  th=.cii''iea  of  this  prscoes  vhsthcr  under  tha  nsae 

concept  foYtnaticsn  o?  p^tarri  x'seogniticjn  will  fit  into  e  gsneral  thaory 

o/  dvscisicn  r^.Hkir.g  ssj  ths  firat  of  the  tt-?©  coding  prcsssses  being 

descpibad  hsj'a. 

If  v,-c  5ssu:5?3  that  ififosviiation  froia  the  envixwirient  is  coded 

into  a  s«t  of  caesuras  <si  a  h^II  dofinad  (but  not  necasras'ily  ccnsteyst) 

sot  of  va'Habls  classes,  tha  nswt  prcbleni  feeing  the  decision  trjaksr  is  to 

aliccats  hiv  livaited  processing  sbiiities  over  this  set  of  varisblss. 

It  htiz  bc-n  suggssted  thcrt  this  allccstion  is  acccaplished  by  tlsa  second 
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°~^os'  a  dssct^ipticn  of  this  Mox'k  see:     Brtiner^  Gocdiio?<s  and  Austin, 
A Al-};gy, A^Tk.4^t];j-/"^r?,t  Wiley,  19 5S. 

B/ 

H.   D.   Dldjck,     "Tha  Parcoptz-on :     A  Kodci  fcr  Brsin  Functionins  1,"     RgvieKS^ 

■"Pa- J-^'d^-ff ^, .?PyMSz\i  ^'^^'   3^n  'iO'   i«  Js-iuary  19S2  4  pp.   i23"lt*2. 

Ho  Miniskys     "Steps  Toward  Artificial  2ntelli£sr:ce/'     Proc.3ading3,of_tha 
IRSt   Cc?p35t2y  Xcpj^i8t  Vol,   £J9e  Ho,  !»  Jsnusi-y  1961*  pp/'S-oO. 
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codina  prcc303»     This  procoss  is  cr*a  which  codecs  vesricsbl©  classes  into 
two  catcECi-^isa  by  r.^ans  of  valiras  call-ad  goals. 

Msasu'res  on  variable  clsssso  era  ccnstsntly  recsived  fjf'oai  tha 
cnvironr.fantc,  a,   g.  v  vforkfos'cs  siss  ~  100  son,  estimated  sharo  ef  raarkot  - 
62^5  fitc,     7r.55e  tnacsuy-os  e?s  ccc-psrad  v;ith  ooal  valuas  wj  tha  appropriate 
vsp.lciblo  cls33  ind,  5t  l-ui-^t  c3  2  fii*3t  approtiir.aticTS ,  a  sisapls  eat-^sc-risaticn 
rasuiirsc     If  a  Ksasos^  eiseaeds  Its  goal  valua  ('where  exceed  is  dafin^sid 
within  thQ  dafinitie-n  cf  tha  va?iebis  cless)  this  vsE'islsle  cless  Is  n 
TiC'abs?  of  thfi  set  of  va^^ieblc  elcu3E:-ss  HbicJi   rsqui^as  no  furthQP  infortsatxca 
ps'ccossing.     If,  on  ths  oths2«  bsndr^  a  goal  excssdg  the  tneasura  racaivadj 
this  I'Gpiebi.'S  class  is  cs  mecibQ-^  of  tha  set  of  v^riebls  classes  x;hich 
Gonstittstes  P^^|£^s  e.'^d  requires  xnfozwaticn  processing  of  the  problem 

solving  typs,  i.  s, ,  find  a  bshsy.iop  routine  to  rsdues  tha  differenca 

32/ 
bstvjfisn  ths  nis3suv«  and  ths  gOc'ile  — ■      The  SKCcuticsi  of  tha  r-outina 

flisesvs!L'ed  by  this  proeoaainjj  ccastitytsa  observable  behavioro 

Tne  e:i?ist&ncs  of  g'pais  ov)  e3ch  c^.-iss  of  vsi^iabl'^t-:  doas  not 

guarcsntee^  hc.i&v&v^  the-}:  tha  infors:atioii  processing  callod  for  will  baer 

sny  pa2>tici'.las»  rsser.'blanca  to  ths  inforroatica  procsssinw  capacity  of 

hs  dscision  ina'-car.     A  particalai"  setting  of  goal  values  could  cvarload 

o?  Issvo  idls  ths  p^^obies  solving  Eschsnien.     Tnssa  tvjo  possibilities 

c^m  be  ccnsit-ss'ad  ssparatsly. 

;\ss'jff:3  for  ths  mcasnt  that  gcsl  settings  sr«  such  that  demands 

for"  inforr'aticn  ppoc&seing  sxcesd  ths  desieicn  nieker's  capacity  to  do  this 


38/ 

A»  Hsviell  c^d  Ho   A.   SiKont     "A  Gsrieral  Problem  Soivirsg  Progrcra  fez*  a 
Ccn-.putsr,"     Conputars  orA  Autc?Rfttien«  Vol.   3«  July  1950.j  pp.  10-17, 
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v;o2>k.     ?rfo  ESchsnisiBS  for  solving  this  "type  of  ailocatioji  problcsa  exist. 
'iXiS  first  is  to  it^aoi-Q  ona  or  soi^a  variabls  cis3j;eG  ffisd  thsreby  roraain 
ignorant  o;?  tha  fast  that  C5.par.ity  is  cJKCsadad.     lbs  saccnd  is  to  rscdify 
goals  dovj:v;)crd  in  such  a  way  g3  to  bring  the  nutibar  of  problejns  tdthin 
ths  capacity  of  ths  prosai-.sir.g  systsrs.     It  is  stiggastcd  that  both  ciathcds 
cf  r-gsolving  this  ps*oblec!  nay  be  ussd. 

Aasuicing  ccsn'srsely  that  the  infoysnaticn  processing  cspecity 
is  not  baing  fully  utilised  at  a  givsn  goal  setting «  two  altsraativsa  ave 
eIso  opsn     tc  ths  d-jcisicn  r!a':ap.     Ks  can  either  enlarge  th©  nuuiber  of 
variaJilss  to  which  ha  \iill  attend  or  he  can  rsisa  goals  en  the  existing 
cla^isaso     liar's tj  too,  it  ia  Guggsstsd  that  both  rsacho^isas  aay  be  u^ed. 

VJhiis  the  fc?^ir  n^d^snisma  just  described  would  produce  an 
allocation  of  prco-assing  cspabilityj  these  dsscriptions  offci'  no  insight 
into  tha  p^ccnat!  by  ^h-leh  those  ssscharjissss  sccc.-iplish  this  allocation. 
It  in,  tha^HsfcL'^s  to  tha  px»ob.fe'».'  *?  goal  i^odificaticn  sud  th@  ps^oblero 
of  c<:s>trollirig  t'as  est  cf  var-itiLole-  sicssss  to  which  ua  will  new  turti. 

Asst;adng  ag  a  first  epp rcjdtar-sticsi  that  tho  infcraetion  i?aceiving 

End  p':«>22ssing  systan  is  ssaquentiai,  fi  single  se^^issntial  procsss  must  bs 

39/ 
Capable  of  psrforaing  tho  v:ork  of  tho  four  Kschanisiss  jnst  dasc^ibad, 

Hhila  it  is  probably  ts-ua^thiit  the  cat cgorissti en  prO£ss3  described 

eai^lL&v  is  carHed  on  in  conjtTiCticn  with  tho  mcdificetion  or  goals  end 

Yariab.\2  setSg  it  v?ili  be  assi^jnad  for  simplicity  that  the  total  set  of 

v?^l£bles  classes  is  given  snd  vjill  raisEin  fissd.     The  follo'^ing  theory 


23/ 

Tc-S'  a  general  discusaicn  of  these  machcnisas  tH'.d  their  iffioiicaticns 
fo!?  behavior  see:     Msr-ch  cma  Sir.cn ,     Cr'^eniEations,  VJileyj  1959. 
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If  J  for-  a:',?j!ipla  s  a  nacsura^  which  is  satisfactory  under  tha  c:ii3ting 
goal,  r33i?ito  in  tha  goal  bsine  sharply  raised  before  it  is  stos^sd, 
it  is  quito  lik-^ly  that  ovc?  tirra  thir;  variable  Hill  bisccrss  unsatiafactory 
and  thus  contTtiti'.l-e  a  prcblera  in  tho  futi.ir'G.     Simierlys  if  tha  goal 
aasccicit^d  tJith  a  vayi'Tble  clcss  './nxch  is  cwrramtly  a  problem  is  shas-ply 
ioi<;crt5<2  i?hsii  cci:-?^-^?:tivs  acticvj  ic  firsdertEkotij  this  r.ction  will  alE^ost 
SMT-aly  ba  succssaful,     Th'as  tho  gosl  a©5ific;itic<n  scheisa  interacts  with 
the  pr-iority  process  and  the  Gnvircnesnt  in  coiitffollxng  tha  sot  of 
vcrisblQS  to  which  tha  daeisicn  ciakex'  will  jrirtend  and  ths  j^ciVi-Jt  of 
problen  solving  sc'civity  ha  will  yndsjrtaka, 

7o  Guu3aric<2y  threa  p:<CGsysa£  hevcs  been  d>2scribsd  •.■fhid'i  when 
acting  togathss"  will  ct5nt?ol  tha  infos-saticn  tho  deiisioa  oake?  racoivas 
snd  allocfitQ  his  Hrait&d  probls:n  solving  ebility  to  a  litaited  nusibsr  of 
probiara  veirisbl'SS.     TaQ  fi£T5t  of  thasG  processes  is  that  of  categorisation. 
Ti's  ^"^cc^nd  is  n  priori-:^  assi^naant  procesog  end  ths  third  is  s  goal 
tic-dificatici'i  process,      Ylts  e??istsr!«is  cf  thssa  thrsa  psoscases  is  the 
hypcthssis  '.ihic.h  giiidisd  ths  deuicrs  of  tho  fir^st  esperineatnl  eitustion, 

Sinca  the  subject  of  intssssst  is  the  goal  snodificatian  pyocses 

c='?ery  cttsript  u^  RSde  in  ths  design  of  the  expsritnsr.tal  prccadurs  to 

Gcntroi  fey  ths  effect  of  tha  Gth<?iT'  ti-ro  pg'osssses.     Following  a  description 

of  the  ■pTocm^T'S  -.fhich  ms3  usscls  scrs  of  tho  ccnsidGi-stions  uhich  led  to 

it  '.?ill  bs  di3ci;333d, 

HO/ 
f£tsf  ss5adi3ig  e  dstaiied  set  of  instrv5ctions»  ~^    a  subject  uas 

Esked  to  inoieatc  the  p^rfornancs  hs  hcpsd  to  achieve  on  the  fii'st  of  a 

sarifes  of  triela.     In  his  instryistiens  he  m5s  infor-sad  that  th?  poi'forj.'ssnce 

s-easuy^jso  s-id  thsrsfcrs  th©  p;03i  valiss  which  ha  v^as  to  indicstc-^  We?a 
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exprssssd  in  imits  of  tiollara  and  cents;     Ko  wrote  his  first  goal  value 
en  a  blcnk  cppoaita  tibial  »iuri>e2»  cne  on  s  for-vs  pi'^vidsd  fo?  the  purpose. 
Tiio  oy.porir.sntc?  th^n  cc?3p-s^.rcd  tha  subject's  goal,  valus  for"  trial  ntrriisr 
OD9  -with  a  piNSviousiy  preparad  list  of  perfoi^anee  rossuras.     If  the  goal 
V3lue  exc2SiJ6d  tha  psrforsanca  value  the  sisbject  wes  told  th.rt  lis  "lost" 
0S5  the  fii^st  trial.     If  ths  psrfor-sjancs  velua  eKCesded  the  goal  vhIus  tha 
aubjpst  i:t5i;  told  that  he  hsd  "wen''  en  ths  first  trial.     If  the  subject 
uGii  „  ha  wc4i  ESksd  to  cii-cis  tha  goal  valu2  on  the  -f  orai  and  writs  a 
niisbaz'  c.-j©  i^csida  tiis  circled  vnlue.     Ha  than  pi^c^ccdcd  in  either  ces^ 
to  indicnts  his  goal  fosr-  ts'ial  nvit^sv  twoj  end  the  prcssfss  ccntinusd. 

Th^  insti'i.'.cticri^  indicatsd  ccnsidersbly  mara  about  the  situcticm 
tiiEn  this  basic  procedures  hawavos>.     Itjcy  indicated  thsrfc  th®  subject 
should  iKsgitia  hir^self  uin?iit:g  the  t"?r.ousjt  of  his  goal  valua  on  all  these 
ti^iaT'.s  V5bara  h@  won.     lus  insti'^ustic/ns  also  ir.dieatsd  that  th^rs  is  a 
ci3G;e>gs  lsviv?.d  &^  ev'ary  tri:>i  v.ihathei-  it  was  a  win  o?  cs  less.     "Ksiia  at  tha 
end  of  tha  ejipa^ir^ant  the  eL«bjset  oculd  add  all  eii'cled  j?oal  value ^  i,s,9 
wins  9  end  subti-^ct  tha  fsa  pay  trial  titnss  the  total  nuirjber  of  trials 
to  dateriTiins  his  nst  eas-nirigs  for  the  e^jperimsnt. 

Irss  Isngth  cf  ths  cxpa^'iKsnt  in  tejtsrjs  of  nwaber  of  trials  wgs 
not  Eipc-cified,     Tho  ts^ials  ecntinu'sd  until  the  suibjcct  "won"  fift^* 
ti'a---5n»     This  ce^ld  bs  aGcor^plishcd  its  a  niniauffl  of  fifty  ts^ials  if  no 
Ics3ti3  GCCisrs^d.     Ho  lifflit  cn  the  toteil  ntiabsr  of  trials  was  irspcsed, 

'''ith  rsapact  to  ths  psrfoz-sancs  data,  the  instructions 
indicated  that  thay  hed  lean  piNsdetei^^ined  by  choosing  values  frca  a 
cci2^fu21y  esisetsd  siat  of  voIxigb^  vrith  raplaa-sff^ant  j  by  a  rsndan  prccoss. 
Tnrs  ths  si'.bjsct  kr*aiJ  that  his  perforraancs  data  were  drafcTi  randcaiy  frcra 


a  stable  prehsbility  dJ.ati'ibiriion.     Ha  wes?  (yivcn  no  indication,  h{?^'everj 
i^o^xt  ths  fov:°m  or  ths  par-SiTTitcrs  3f  this  dis'c^'ibutlcn, 

Uiikncym  to  the  subject  the  cost  pai*  tpial  and  ths  parumators 
of  ths  p-,srfor=5aanee  data  distribution  were  ssieetcd  to  laslce  the  gsrsa 
qi3it'.5  b?.nig7iv,  i.e.,  a  wi<l3  i?s'^.g9  of  goa.l  values  wc:jid  yield  positiva 
nst  saj'ning'5  cvav  tlv3  ccarisa  of  ths  expes»ir.'i3nt.     Hithin  thi?j  cc^nstrviint 
a  vas'icty  of  ts'icil  costs  and  p2a>as?;gtters  hsjvs  iisad  .in  tho  ejrpcs pisisnt  to 
Ksvaal  tha  effects,  if  eny,  of  SMch  ch^r.^ss  era  the  goal  Ejodificsrlricn 
proeass. 

FigUF-o  2   indicates  tha  r^iaticnship  balicvfid  to  QKisv  betw-«en 
this  SHp-srinsntal  proc^jdur^  end  tha  theory  discvissad  o^i  pa^c-s  25-32  and 
rsp^assntcd  in  Figiirs  1.     Fijnar^a  i  is  isaproduccd  in  Figtas^  2 ,  ovar  th^ 
titis  "rnso^y"  xi>t  esnvanienec.     Ins  other  disgi-a-s  in  rigi;v;>«  2  rx-^pi-'aaents 
tha  ssma  pe-oaass  es  it  would  apply  to  the  e;ipsri?r«nt. 

A  ctneopt  sts'DStnr*  '.:as  ps^ovidad  by  tho  instifniGticns  foid  the 
pi-ioi.-'ity  rale  wa3  trivial  since  only  one  varisbla  class  was  ralevcnt  to 
ps^-'f •5rn5artci*  =     Froblsrj  solving  w&a  trivial  sinca  ths  parforoanco  data  is 
knovJii  to  h&  prsdsterDinedo     Tn«s  the  jiCai  Rodificaticn  roiitine  is  the 
only  pspt  of  ths  pkossss  t^yhich  ths  subject  bed  to  consider,     Tne  expsritssnt 
tliu^  WES  donignad  to  pyovids  data  ca  tbis  process  snd  cnly  this  process  in  an 
otha?yiE33  \'G?y  stnsctursd  sitv-siicnc 

Several  choicec  aed*  in  tha  dcsigsi  of  ths  cKparim-^ntsl  nituaticn 
dessi^va  coi;is>ont.     The  fe^dbcck  of  simple  t?in  -  less  infoswaticn  en 
psrfoKusncs  "was  cne  of  ssvcral  alternatives  considcrad.     It  -^as  selected 
principally  because  of  ths  difficulty  in  so  siaspla  a  situatic^  to  stimulate 
ths  effect  of  g03l  value  on  psrfoi-jsmca.     It  is  corsjsct'ircd  th£Tt  thase 
tv-iO  va?'ii£b?X'3  sra  not  independent.     Trte  choice  of  tha  win  -  lose  csasura 
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cssiCTCS  thay  ars  hij^hly  dopsndcnt.     It  essuatas,  in  fact^  thflt  psvfor-sicnca    ' 
is  linitsd  to  the  goal  value  on  succass  r»nd  iialted  to  a  fiKcd  iiacrsicsnt 
bglct^j  tha  goal  value  on  failura.     1^.0  siaa  of  this  fixed  inex^ariant  13 
s<st  by  ths  c«ssl  par  triaJL.     S.lncc  tha  ojjperirsant  ccsatinueia  until  the 
sub:5ec.t  t;i733  a  fi::sd  x\-j::>bsp  cf  tiT.',2Sj  thisra  ara  no  "opportunity •'  cc3t£ 
ossecistsd  uith  a  less, 

I'ls  xiy.sd  cest  par  tric3l  wes  included  in  tha  design  of  tha 
cKps'^iGsnt  to  siirajletQ  cppci^timity  co^ts.     In  a  snor«  cosiplss  situation 
the  S'JibJQct  »>f?uid  be  forced  to  scs.spt  opportunity  costs  t-7ith  raspact  to 
othfis*  vrs^isjls  elcssGs  each  tlrea  hs  ellccatcd  his  attantica  to  a  particular 
vspitble  cls:?3.     Cris  would  expset  for  QKcraplGg  that  \jith  gr-sst  dsmsrids  for 
probissj  solving  capacity  9  p.cjals  on  individual  variable  classas  aight  tend 
to  bo  Icwarad  to  sradu^s  the  deiaaid,     'the  cost  pes?  trial  psivnits  s:splicit 
ves-'iaticn  cf  this  effect. 

Tno  GS'itss'iG?!  chcsc-n  for  the  length  cjf  ths  asip-sriinsnt  was 
related  to  tha  cost  p-^r  trieii  ccr.sidcrstiais.     If  th<j  expsritasnt  hsd  been 
definad  to  lest  a  fijcsd  nairijar  of  ti-'ialSs  tbs  total  trisl  cost  vjauld 
ha'.'e  basn  fijcsd  snd  tha  effact  of  this  'parasKstcr  of  the  Riti^ation  would 
hsva  b33!^  Icsto     By  eJJLc^jfing  ths  cxpss»iE3at  to  last  fo?  a  fixed  nursbar  of 
"win.^i*    total  trials  bscoasa  5  variable  end  ths  "prossure"  of  other 
vs^iebie  c>3sse3  en  tha  gosi  '/alws  fo?  tha  experieantal  var-iablo  bscsjGa 
paal. 

Tns  dacisicii  to  study  esssntially  beni-jn  situatica^s  was  bassd 
Oij  ths  acs«:iptxon  th£t  rnoat  of  U3  r^sqidre  thass  for  cur  survival.     It 
v;e3  felt 5,  thes^sfore,  that  ths  subjects'   processes  for  gosi  E-;odif-icatiai 
might  ba  r.os.^  adapted  to  these  situations  than  to  ones  where  ruin  is 
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irrrair,Gnt«     Xt  w«a  also  br-sed  en  the  baliof  thst  the  effact  of  a  ruiu 
barrier  en  behevior  nilght  Kcst  usefully  bo  strud3.ed  pjs  a  depar-tura  froia 
bsha-de?  in  e  b3T)ig.i  si-tyation  them  as  an  indsncndsnt  prccess., 

BesGd  on  cv5!;-'ir'cnt  thso^isa  of  ths  dsci£;ion  raakir:;^  process  this 
c-'-pariivan-ti?!  sitaaticn  saersod  a  useful  ai'S  fo?  gansrating  a  rich  set  of 
dsta  on  tha  j/anl  T30di:?ic:;ti<J:i  pronaas,,     TJie  results  gninsd  fre?B 
running  a  nuniia^  of  si^bjeets  in  this  siutcticn  led  to  a  sacc5?d  e;-;periissnt 
sJTid  swbssqusntly  to  a  revision  in  the  theory  but  fir^st  we  tiiz-n  to  ths 
results  produced  by  the  fi^t  s^periKsnt, 


Cy.p3riT.'^ntax  si'c^satic?!  I,  dsGcribsd  in  ths  lrj5t  chapter j  was 
deaxrTiad  to  yxGid  data  c«  the  goal  reocJification  process  under  carefully 
ccntrolijsd  conditions  ru^gasted  by  cuiTant  hypothsses  of  the  dacision 
procssa.     Subjsats  we?s  ryn  ir.  the  ev.psriKSnt  not  to  tet:t  thsse  hypotheses 
bet  ^-stbif  to  yield  data  vhieh  coyld  bs  used  to  ^,snir:T3t'5  s  theory  of  the 
process!  of  f^oal  rsodifiesticn.     Analysis  of  this  data,  'hGnavar^  indicstad 
thst  finothe?  hypsth^siii  cf  ths  dacisi-on  ps^c«r.3  was  possible  end  potenticlly 
fruitfulc     Tnis  cbssrveticn  in  turr;  led  to  the  dasign  of  a  sscond  SKperi<» 
Ksntel  situaticoj  in  which  ths  new  hypothesis  raight  ba  tested.     In  cvdar 
to  de3es*ib>D  ths  deveicprnEnt  cf  this  rsvisad  hypothesis,  hov/Gver,  w«  i/ill 
fis^t  raview  tha  rssulta  cbtains«J  its  tha  fii^t  cMpsriiisnt, 

Thirty  two  subjects  psvticipated  in  vss-iaticna  cf  tha  bssie 
sxpsr-issnt.     Tiissa  sebjsci-s  v^sre  drsra  fvcsa  am«ig  tho  graduate  stvdersts 
csnd  tha  faculty  cf  tha  School  cf  Industrial  Heinag<3Ejent  st  Hsssschuaetts 
Institute  of  Technology  5  snd  sa  such  thoy  probably  do  net  rspysx^jent  a 
^z  doia  s5'.r:plQ  of  tha  populrriic^  of  the  United  Ststas,     Sinca  thaij^  bahavicr 
v;s3  to  be  usod  to  gsnsrata  a  theory  of  the  goal  rccdificctics!  process 
ratjkei^  th^i  to  test  alternative  CKterjt  thsorifiOs  this  d-jsracteristic  of 
th-s  ssnpls  subjects  did  net  appear  to  be  e  grsat  dissdvcntEgSo     The  average 
si'Jbjsct  too!c  scri3:Jhat  cvar  iOO  ti'isis  to  coisplete  tha  cixpsrinant  snd  as 
a  rasuit  tho  sarics  of  oq^arrsnsnts  yielded  appro:fin3taly  ^^000  observations 
of  th-s  goal  ncdific:iticn  pi-oc«23. 

Tnsse  cbsai'vaticns  cc.isisted  of  data  sheats  on  which  ware 
ivscoi'dsd  th2  individual  goal  values  and  their  succass  or  failure  (win  -  lose) 
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for  Cc5ch  trial  plus  tl:2  recordad  protocol  of  or.ch  siibject.     Escsspics  of 
ths  datn  sheets  si'^s  9h&:;n  in  Appendix  S. 

ThG  dsfa  fo?  nach  SKpc^pinsnt  wera  plolrved  (Goal  Valiis  vs. 
Trisl  IiU3;bBr)  as  chcyn  in  Figii^s  3  to  facilitcrto  snalysis,     TAesa  plots 
indicateci  Esther  lai'sa  indi/iduel  dxffarencss  in  the  goal  roodificaticns 
pi'ucans.     fJovarthalsss  r.craa  ganej;'al  obssrvatiosis  en  this  bshsvior  £o«ici 

Thiise  data  stv^ngiy  aupportad  the  cbservations  rspoj?t€d  in  ths 
Isvel  of  aHpiTz'cica  litosra'a^r-a  that  goal  values  risa  with  eucssss  (win) 

said  fell  i-rith  fefllui*®  (3.csa),     Ccnsidaring     all  subjecis  es  a  single 
senplss  the  ccsiditioisal  pr'Cb^abiiity  of  a  vjin  c?n  the  prsvio'js  tj^'ial  ^^'-^5^ 
thsl;  SI  ir.crs^su  in  gc3l  valus  was  mcds  fraa  that  trial  (PCVJ/zJ^))  tjcs   r.D7» 
Tiv^  conditional  pi^bsbility  cf  a  less  ca  tha  pravious  trial  give?5  that 
a  (jsci^aess  in  goal  val«s5  wes  r.ade  frsra    ths  pi'svioys  trial  JCLAi-)  wcs 
,87e     Thri3s  stE^istics  ignore,,  hc^^evsr,  thcs?  tHals  vjharo  rjo  chsnss  was 
uiad.'2  in  tha  gc-al  vaiua.     Ey  chsnging  ths  s'catistics  to  the  probsbiiity 

of  sn  inci\'?S5y  in  Koei  v,"siua  givan  s  v;in  (PC'tA'))  we  find  the  prabsiilitios 

iJl/ 

shift  do>fnwar'i3  tc  .SO  ad  ,^i^  E'sspcctivelyo  "-"'      Tnua^  while  a  shift  ix» 

goal  valua  sssf.^rrd  to  ha  a  gocd  prodictox^  of  a  prior  conditiorj^  tha  prioi? 
ccnditicn  13  not  a  predictor  of  shift^s  in  goal  vaiua, 

Eria^^iyiati&n  of  tha  data,  end  protocola  for  individual  sisbjacts 
indiG<-3t.53  a  Rajc.«  ofi'st^gi'  diffGi-encs  szong,  ths  sisbjscts  which  will  at 
iacst  psr'tiolly  s'^plein  this  f£ct,     Scis-s  subiects  clearly  ssnpied- ths 


Tno  Is-ck  of  si'raetry  in  thass  psrcentagss  era  be  expiainsd  by  the  fact 
that  the  escncKics  of  the.  Gxperi;:>er,tal  situetions  v;c3  sucii  thct  those 
siho  rapaatsdly  u^cd  ths  asnjs  goal  valus  tericsd  to  salact  goal,  vciu^s 
which  tJcjid  lose  fflorn  fr-equently  then  win. 


ri^^viiv;     .3 


3,00 


ioOOJ      t^.jy  o  .  Parforraanca  distribu-tion:     Normal 

I  -it  =*     2 

-=|  .      ^=     1 

p    I  _       _  _ _  ^^ H'j:iO£R  0L.WJ}13^^ 

3  c  00 

2oGC 

i.CO 
.50 
0 


.^^■V^X^.,^v^'^Hr^''^ 


;v,^/H       ,^  Perfoi'f?:5Jie3  distribution:     lloraal 

J 


KUflBSR  OF  TRIALS 


2  !■(' 


tjP  S!J'5J3C?  3   (ArPEHDDi  A) 

I 


1  ■  .    ... 

i,cai      'i\  ^'^-W^  .  Perfctraancc-  distributicxi :     Noraal 

\       ,      ^„.,;-wf  -^'S         2  =  0 


Kf/HBSR  0FTRJAI5 


3,  CD 

2.-00 

• 

p'^                                  Perfon-nOTca  distributicn :     No?t«:i1 
/                                                                                              •*«.  =  2.0 
^                      ^                                                                     cs-  «  1,0 

i..CO 

rSO 

HWiSEP  OF  T?IALS 

41 


consequences  of  c  single  goal  velua  for  a  n'^Tiib<sr  of  tricla  baforo  modifying 
it»     Scrne  Gjrplidtiy  chcse  a  ssaple  si?.3  of  5  or  10  trials  and  did  net 
appear  to  considar  nodifyir.g  the  goal  value  ;dthin  this  ScSiapie,     At 
tho  ccaapisticn  of  the  saople  an  evaluation  procedure  wes  used  to  decide 
whathsr  to  yhift  the  goaJL  valus  upward  or  to  ravise  it  doynward,     IVo 
general  ovciluaticfi  Pfihi-'fivar  wero  used, 

A  few  subjec'c?.  (5)  explicitly  tisad  an  econoraic  expected  value 
of  the  fo;*:^: 

at  thx3  goal  value  ^^™.^^ 

Inhere  ths  probsility  of  a  vin  wan  ccraputed  over  all  trials  at  the  given 
gc3l  valuo.     If  the  result  of  this  calculation  was  larger  than  the 
eKpsetsd  valus  vjhieh  had  baan  darivad  from  a  neighboring  goal  valus,  the 
goal  valus  US3  shifted  in  the  direction  which  indicated  sn  increase  in 
GKpacted  vslus  and  enothsr  ssuTpla  of  observations  at  the  new  value  was 
drawn,     Ths  procsss  wes  then  repeated.     Since  the  instructions  indiocted 
that  the  psrfox^ancs  data  wgs  dre^^Ti  fro3  a  stable  probability  distribution 
this  proosdura  cisarly  will  lead  a  subject  following  it  to  establish  a 
goal  value  vex-^y  close  to  that  one  which  will  rssiinize  sKpected  winnings 
for  the  experirsant.     Of  ths  three  general  strategies  observed  in  this 
sitiJiaticn,  vjith  rv^epact  tc  this  attribatn,  this  one  was  clearly  superior. 

/^nothsr  set  of  subjects  (11)  vsed  a  saatpling  procedura  v;hich 
was  sosnswhat  less  analytic  then  ths  above.     Thesa  subjects  explicitly 
defined  a  relativo  frequency  of  wins  and  losses  to  be  their  critorion 
and  prcceftdcd  to  sav^ple  in  ordar  to  disccver  that  goal  value  which  yielded 
this  froqusncy.     For  sorass  equal  probability  of  vrins  snd  losses  appeared 


'42 


to  ccTit-5ti'cutc  their  objective^     Others ,  hcwever,  i-^cognir,sd  that  the 
uosti-  in  tha  c:^poriE2nt  wezx;  not  symaotriGally  distributsd  with  regard 
to  vh-is  aid  lossas  ei-sd  so  laodifiad  thaii*  freqoaney  objective  in  tho 
apprcpristc  direction «     For  c^.^np.'tQ ,  with  q  1&.^  cost  of  losing  x^vslative 
to  tha  revrsrd  for  n  v-inj  one  subjecri:  \isod  fwo  v-'ins  cut  of  fivs  ss  his 
c:rit:iinc;!  fcr-  dssiding  ths  did'ccticn  foi'  hia  p;oai  iRodifieaticn<,     If  he 
vEcn  thrse  oat  of  five  trials  at  a  gosi  \'ali:2  hs  would  incr-ssisa  the  goal 
valus  snd  vice  ygfsq  on  cno  cat  of  fivsc     Ke  did  ncrt  mcxUfy  the  gcal 
vslvo  if  ths  sar.-pic2  fr^q'jcncy  wes  Itjo  wins  out  of  fii'o  trials ^     V?hiia 
str5t«:2i^s  of  this  typis  ccjld  pctsnticO-ly  brirsg  the  subject  to  chO'Osa 
goal  v^lxi-^3  in  ths  neighbor-bcod  of  the  sconor.ic  optirjiivi) ^  this  attribute 
of  theea  strategies  cloariy  dspcndj   upon  the  rslativ^  frsqusncy  of  winning 
snd  icsir.g  at  the  eGor:Cn5ic  optiiriysi  fr-d  the  particulai'  frsquoncy  selected 
by  ths  subject  E3  hig  ovit'^fioi'i  fc?  goal  sicdificatioiu 

Hhiia  a  fe'j  subjects  wara  explicit  sbout  sa;?.pla  sises  none  of 
thsn  hsid  consistently  xo  th^iv  scheas— -r-ather  sonie  sequential  rule  ssainsd 
to  ba  'jsad  for  dstaiTjinir.r;  sSE3ple.:Si2©.    Ihua  oven  esTicng  siibjccts  v;ho 
©Khibitsd  ss-Aolirjg  behavier^  i.  So »  r-spsatad  trials  with  no  chaiiga  in 
goql  vslussj  changes  in  goal  veJ/cs  V£i3  in  rscst  cases  predict&bla  froa 
ths  ov.tcoss  of  ths  l£ist  t  pial  in  ths  scmplc. 

Ignoring  those  trials  en  Vihich  no  change  in  goal  valua  was  rnsde 
and  rsc-^mpyting  tho  ccr.diticnal  probability  of  chaiigas  in  gosl  val'js 
givtn  the  outco-^'.d  en  the  prsviciss  trial  ue  find  PvT'/-')  =   <>91  2nd 
P(\Vl.)  =   .£S,     TJiiiS  by  taking  th3  outccme  of  tha  trial  prscaadir.g  a 
gori  change  as  sn  indicetor  of  ths  exparience  cinca  the  leat  goal  Cjjcnga 
wo  find  strong  support  for  ths  ['.ypithasis  that  goals  sovg  up  with  ^uceass 
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snd  dc-.-JTi  uith  f^ihivs.  "~~ 

thcjt  heir  the?  siibjccts  (.15)  sssds  no  explicit  uso  cf  s<in!pling 
in  thoij'2cvii  Eodifi cation  process.     Tncjy  appeared  to  cosssidcr  changing 
thsir-  jio?.!  valu2  oh  each  trial  end  f;3l<J:>iD  riiaintainsd  a  goal  value  at  tha 
£<a;'wn  isval  foi"  tnors^  thsi  thr-s-s  trials.     Fov^  ths  inc3t  part  thsy  chengcd 
goal  valuay  en  each  zrial,  -^-      It  is  xnter-Gsting  xo  note  th.it  thia  set 
cf  subjects  we3     siraiiar  in  snothar  sttributs  of  thsii'  bshsvioro     The 
central  ter.'iST.cy  of  thsir  t^ocsl  values  ps  th^y  apprcsshed  the  c^-\d  of  ths 
sxpei'in>ant  war's  vsiv  nearly  id;5Titic£il  to  anch  othGtr'  Bnd  to  tha  msdi£;i  of 
tha  psrfcrrne-nca  distributicn<»"5.r.rlap5nd3nt  of  variations  in  eccncmc 
pj^raiiatGrs. 

Each  subject  v?aG  ssked  to  indicate  at  thu  e^d  of  his  participetion 
in  ths  expsrirssnt  to  chcosc  3  single  goal  valua  hs  ucmid  bs  willing  to 
isss  .if  he  'w*2?a  esk«d  to  repaat  ths  expsyirasnt  without  en  opportunity  to 
dijTigs  his  goal  v.iluso     Ssvsn  of  the  15  stjbjects  uho  did  not  use  sampling 
ehc3s  0;sactly  tha  ssdian  of  the  p-rirfos-Tririnsa  distribution  wh.'la    only  one 
of  ths  othsK'  17  svibissta  choae  this  valu&.     0ns  hundr^id  psrcsnt  of  thsss 
avby^cts  chc-2-a  vsluss  v-ithin  ens  hrJ.f  of  a  stc^ndard  deviat-'cr.   C:;f  tha 


If  "e  tElo  3ii  th^-  nvil  byp&thfsirt  that  goal  Rocificatioii  is  Ir.dapsncant  of 
tha .  otitco^ra  or.  the  previous  trial  this  hypothesis  is  rejected  at  tha   ^Oi 
Isv-jl  by  ths  data  o.f  q11  subjssts  tr-eated  irsdividuaily  and  of  course, 
tha  pooled  d£ta  as  v;3ll. 

^z  • 

If  V3  dsf ir53  a  st;-tistis  nernsd  aveyege  saapls  size  bs  the  ratio  of  ths 
total  niisbsr  cf  trisls  to  thi:  total  number  of  goal  chengss  this  meesure 
cEn  be?  used  as  £i">.  indicatos*  of  each  svjbject's  tsnd^ncy  to  sssnpJ.,?,,     For 
e>;£nplc,  if  goal  valus  chr.n;~o:;  vers  nade  en  each  trial  the  avsrafs  sample 
sixe  v.'csjld  ba  cno,  its  mir.iriu;!  value.      Individual  siibjsots  aaiong  ths 
thirty'  two  who       r-ticipritcd  in  this  e;*p3riRant  varied  in  avar^^e  san^ple 
sise  froK  1,02  to  9c 55.      Thcsy  S'lbjec-ts  (15)  who  shewed  no  explicit 
tendency  to  sft.r.ple  2ll  hsd  a\-c:-.\-.?fia  sample  sises  less  thsn  1.75, 
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parforsRance  dsta)  of  the  n^dicn  while  cnly  30'*  of  tha  subjects  vjho  used 
s?t.'ipline  ehoaa  values  .In  this  vrp.gs.     If  ks  take  ss  ths  null  hypothasis 
that  tho  distrinction  bsti;eon  these  '.fho  3E:tpls  Gid  thcso  v;hc  doii't  wI.U 
hcve  no  effGct  on  the  go^  valv^a  they  will  chooss  st  the  end  of  tha 
CKp-aifircsnt  h-%c  csn  rejact  this  hypothesis  at  the  ,01  leval. 

Besides  ganasr-ating  '^sOOO  trials  of  gOtJl  ocdifieatior!  hohsviorj 
thSiNsfov^'s  this  S32*iss  of  exi50j:'iEe'nts  indicated  the  follc^ring  gens^al 
chepeetsristlcs  of  tbEj  prr^ssss: 

i«     Subjects  ter;d  to  inesssase  thoit'  go^Jl  valus  en  success  aid 
red'jca  it  cr,  failiis»ae 

2,     Subjsetc  diffar  in  thsii'  usa  of  tbs  ccnespt  of  e  sespie 
in  goal  Ecdificaticn  behavior. 

3»     Thcss  subjects  uho  did  n©t  u33  the  concept  of  a  saKple 
appeapad  to  seek  tha  n a ighb echoed  of  tha  lesdisirj  of  the 
perfoE^anes  distrib'atioii  s.  g.  j  .50%  wins  End  50%  losses 
inds'pandent  of  th?5  ecGJ^crdc  psraaisters  of  the  sjtpsriKsnt. 

In  attsrspting  to  srolata  thesa  results  to  the  theory  which  led 
to  tliQ  assign  ef  this  av:p3ri5:snt  h3  ware  led  through  ths  follovdrsg  analysis. 
In  tha  thaoi-^Vs  goal  valuas  ccnstituts  esntr-cis  <m  prcbiera  solving 
pjN>ieiissss  which  in  th©  ejepss^iramtal  situstion  i.?sre  sntirely  and  inten- 
tioijaliy  supprseaed.     It  v;23  essueedo  hcwcvarg  on  those  trials  where 
a  p-^t^iculsr  geai  value  Isd  to  the  rssult  "loss"  that  problera  solving 
bshs-^io?  wosild  hava  baon  undei^tskcn  by  the  subject  if  the  e:ipsjfiEssntsl 
situatifici  bed  psr^itted  it.     It  ves  also  sssuinsd  in  tha  thsory  that  when 
th2  subject's  goal  valua  v:ss  successful,  in  that  his  parforusanea  s'^caedsd 
it  J  problsm  solving  bahavior  vrcald  not  havs  been  undertaken.     ?3  designed, 
the  experirssntal  situation   cojM  not  yield  svidsnca  as  to  uhethsr  eithar 
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of  irhese  aaauijp-tions  vjero   coirract.      In  r^avi owing  tha  protocols  orid  the 
dcta;  hcvjovoi'',,  anothei'  intarpi^'-raticii   of  the  sr'porinievrcul  sil-uatioii 
sesEKd  to  offer  Korna  cvidsnca  gt  th&t'-o  tssutsptions^ 

Ifs  instead  of  inteypi^ting  the  vaiua  datersined  by  the  subject 
on  a sen  trial  ss  a  Roal  valuG  which  ce> trolled  his  propensity  to  undsrtcke 
problcra  solv.ingj  we  intsi^prst  thia  valua  as  the  consequanca  of  problem 
solving  sGtivity,  ths  bshavio?'  of  the  subjects  c-nn  ha  i^fiintfj^prstad, 
Tno'iii5  tj'ials  en  v^hich  the  dsci^ica  velus  was  chs^i^sd  asi  be  viswed  es 
evidsncs  cf  problsn  solving  end  thcssa  tricds  v^hs'^a  no  chEnge  in  the 
decisicn-'  variable  wss  made  could  ss  a  first  approsinjatic^,  bs  considered 
avicanca  of  no  problem  solving,     Uifjdsr  this  nf^vj  interpretation ,  ue  raisst 
find  3  prccs'jn  which  ccntrola  such  probisn  solving  activity.     '-Je  wast 
find  a  pro'jjtss  thct  i.'ill  predict  '.Jhsn  prcblevn  solving  will  ba  undertsksn 
^nd  '.nu-n  it  uill  note     To  put  it  snothea:'  way.^  we  tnust  find  a  process 
v/nich  -f/xil  not  cnly  ps^^-dict  when  tha  subject  will  be  satisfied  with  his 
gcal  v?lue  snci  not  i<;id3ii:s]-:a  piNjbietn  solving  but  also  predict  whsn  hs 
will  ba  dissatisfied  with  a  goal  valus  end  under-taks  probien  solving^      A 
Esarich  of  tha  data  frc;)  avidu;ncc!   of  such  a  rrachaniem  r-.ist  v;ith  sorna 
difficulty  J  hc-.v'av£i*o 

Ihiis^^  subjsccs  viho  used  a  sampling  strategy  in  acdifying  thaii^ 
gcal  values  boliaved  as  thoi'.gh  they  Mere  satisfied  v.'ith  the  valua  they 
used  ovQr  Scirnpling  iiit'Srvelj   i,   e.,   thsy  did  not  chnnga  it.      At  the  end 
of  the  E-rxipling  interval,  hc^-ev^r^  they  bahaved  as  though  thsy  wers 
dissatisfied  with  it,  i,,8o,  thf^y  dianged  it.      This  intsrpratation  ssv^mad 
a  bit  fcrcodo      It  v.-as  difficult  to  beliovo  frosi  tha  protocols  that  tha 
subject  w?.:-i  satisfied  with  this  goal  value  dusking  tha  sampling  process. 
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It  seemsd  ioore  rssscsisbla  that  no  va3.uQ  '.fsa  ascribsd  to  the  deciscn  valxia 
until  tha  snd  of  tha  ser^pling  interval.     But  this  problem  we3  not  felt  to 
hs  ~o  difficult,  fo&*  rsasonc  dsscribed  bslc:^,  as  another  espact  of  the 
datcic 

The  msjoi-'ity  of  tha  sdajocts  raraly  left  thoir  daeisicn  valus 
'unchmg'Sfi  fTiyn  tricl  to  tpial.     Undsr  tha  new  interpretaticn  this  iinpiies 
that  these  sviijscts  uara  c3.wa\m  dissatisfied  uith  thair  parforajsncs. 
I\1j30  it  sherld  be  r.criad  tact  tloir  dissetisfaetion  scantad  to  rvn  in  t>;o 
dii^ctiorss.     S'-.sati-rea  thsii^  -pr-obler^  soiling  Isd  to  a  redusticn  of  their 
decisicr.  valua  and  som.5tir:i3s  it  Isd  to  sn  incrsesa.     A  new  ivjterpretation 
of  the?  siib-jsct's  d'Scisicsi  pi"Ose33  in  this  situsticn  \}t?.3  i^aquirsd  to 
ajtpiein  these  K-ssults.     Tens  hypothesis  which  was  devised  is  folloying: 
lo     Ths  s'jbjset  dsvaiops  two  distinct  prsblain  solving 

cpGrstors. 
2<.     One  of  these  opar^itors  eKaainsa  prior  expsricncs  with 
ffsspscrt  to  valiiiis  at  or  balcw  the  currc-nt  value  snd 
yields  a  decision  which  will  reescnsbly  incx^s^e  the 
probsbility  of  a  win  on  the  next  trial  by  lov/oring  the 
current  descisioi  value. 
3,     TfiG  cths?  cpsr-atcr  examiries  priop  eicperience  with 

respsct  to  valuas  st  or  i^bovs  the  cur-rant  valus  and  yields 
a  dseisicn  vihieh  '..'ill  •••esscnably  incrsase  the  valus  of 
a  win  should  it  occur  en  the  ne^t  trial. 
1}.     Ihe  subject  associetes  these  operators  vjith  certain 

stimuli  v.'hich  occur  cvar  the  course  of  the  enpsriinant. 
5,     The  subject's  bahavior-  can  bs  understood  (predicted)  by 
discovering  these  stii^uii  and  operators. 


In  tho  case  of  those  subjects  who  rsodified  their  goal  voltsa  en 
occb  trici  the  hypothasis  thet  tha  stinuli  for  the  "up  oparetor"  vies  tha 
occ'J'i'rs'noc  of  a  win  cmd  that  the  stiKuli  for  the  "dovm  oparatop"  viss 
t]:9  cccur^snos  of  a  loss  predicts  the  direction  cf  ehengs  in  goal  valua 
in  15^5  tricils  out  of  1655  trials  scross  15  subjects.     If  thcss  trials 
v/hyra  no  chaiga  was  tneda  ar^  ignoi-Bd  the  hypothesis  pi^dicts  correctly 
in  i2'-J5  t:?ial3  cut  of  1T45,     In  the  case  of  thosG  st&JQCts  who  used 
ssiBpling  prsGsdur'as  it  is  nora  difficult  to  g^noxsalise  ebcat  th©  natuj^e 
of  tha  stimiiis  but  th?.  follci.'ing  psi'otocol  datn  indicata  that  tha 
hypothasis  statdd  sbova  wss  cpas'ating  v?hiJtevar  stitr.vili  the  syhject 
lsai'«Gd  to  tisscsiste  with  lijs  up  end  dcvrsi  on;sr«tos:>s. 

Pr-otocoi : 

Subject   C:     I  think  I'll  try  a  nufcbox'  mors  at  $5  to  se©  if  I 
am  up  ray  gain  en  that,     I  think  I  will  foiled 
$5  to  see  boa  I  will  go. 

[Trys  $5  fiv^  tiiras  and  '.dns  five  times] 

Subject:     I'va  uon  100%  at  $3.,     I  think  I'll  try  $5  for  s 
whiia. 

CTi?y3  $§  t\;slvs  tiraas  csid  wins  nine  tiir^s] 

Subject:     I'll  hava  to  go  back  to  $5. 

[Trys  $5.20  five  tiraas  aid  v^ina  five  tin^ss] 
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Subject:     That  looks  pretty  gocd,     Mejjt  try  $5^30^ 


In  tha  ease  of  thcsa  subjects  who  resds  trini  by  ts»iai  modificati«i 
in  their  dacisicii  valus  tha  ssoocistivs  hypothssis  can  bs  suppos^sd  even 
r.0P8  strcr<2^1y.     Xf  the  pycb3.c3  solving  oparstors  ?.jhich  sacdify  thts 
dsci.3icm  vai?:£  h^A-s  syr.7,3t?'iesl  effects  in  the  sense  that  ths  expected 
chK*.ga  in  each  dliyacti<^  is  equal  ^  £.nd  if  the  cubject  takes  ths  viji-loae 
ivt^OT-rzcAicn  c^  tl-.e  last  trial  es  the  stitnylus  fc2»  using  the  l^£sp^Gtiv3 
opsrator*?,  ot:;?  hypothasis  ps^adicts  that  over  the  eoyr^s  of  tha  G^aifiraant 
the  dsoisi-x^  valv.3  v;ill  tend  to  ths  rsdien  of  a  stcijle  psrforsssnca 
dl9t2=ibi'.ti«i,     'ih&  pyc'^ieticn  follcyrs  fr-o?n  the  facri;  that  as  the  dscisicai 
Valv!3  dapapts  frc:>^  the  r5«dien  in  3ith'2r  direction  the  stiKuli  which  tha 
Gub-JRct  r-3C3£ves  will  tend  to  kovq  tha  goal  valus  toward  tho  asdisj. 
Thus  ovsi"  a  ssyics  of  trisls  th©  dscision  valua  will  appear  tc  seak  tha 
nsighbci-hooJ  of  tha  rr^adisa  valoa  of  tha  psrfcnnsnca  distpibutiorjc 

A  cc-npai'-iscn  of  chsngas  in  goal  values  fop  a  nuisber  of  subjects 
indicates  tha  ir-aquirsd  zypmatry  in  positive  and  nsgativa  chanssso     Tha 
tand^iHcy  to  ths  ic-^diKn  wes  repor-tod  eai-lier.     Thtis  the  hypothesis  is 
ceaslstent  u-ith  th^s  cissii'vsd  b3h.3\fioz>  in  a  nu!«bar  of  atts'ibutss.     It 
prsdicts  dir^cticrs  for  these  subjects  Kho  nsds  trial  by  trisl  changaa 
in  12^13  ty-isls  Ct5t  of  It^S  t2«i€jls  srid  it  predicts  the  tendatJcy  to.  the 

median  SKhibitsd  W/  this  szma  sat  of  s'Jsbj'QCta,  The  hypothesis  is  also 
generally  ccn3ic?tant  with  the  bshs'/io?  ojthibitod  by  those  subjects  who 
U32d  a  sa.TipJing  strategy  but  the  v?,-;laxion  in  Gtir/jii  which  they  usad 
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roakfi  jSctciiod  pvcdictitn  difficulte 

•hcTft  is  ciT.e  capBct  of  this  hypothesis  which  is  a  bit 
disturbing,  hc^^ovsr.     It  pr^sdicta  cotifinuoijs  problfeju  solving  en  the 
singjo  <>acisio!n  vsriabla  snd  cffers  thersfors  a  reth=ar  lindted  Gxplenarticn 
of  thfi  phsr.crr!£ncn  cf  tha  prcblf.vn  solving  castrei  pircccss,  en  undarstt'i-jd- 
5.03  cf  '•ihicJi  i-?5s  tns  ©bjsc'c  of  tho  experireantal  inquiry,     Ivi  view  of  the 
€rapix»ical  support  for  ths  hypothesis  aid  the  intuitiva  accaptability  of 
ccn'sinuouf?  pv-ttblasa  solving  on  a  siP^.lQ  vas«icible  vJhsn  ctily  ct>a  va^iabla 
is  fivaxlabies  it  waa  dsci^d  to  saodify  the  e?;perlii',a!ital  situcvticn  to 
psrjs't  usiiltipls  dsicisicfl  vai?5.e'>ia3.     Tha  objoirtiva  of  this  i^odificaticT^ 
W63  to  gC(i?2-ati2  behavior  i:hich  cculd  p^i-roit  cm  extenticn  of  tha  thaory 
dsriv«d  fr'Ta  tho  single  varijJsls  ccsa  to  tha  aora  ganarei  esrft  of 
multipla  varicbles.     Sinc<3  sevaral  oth®?  Rodificetia-.s  io  tna  -st^fp^rturrttol 
situatifjn  sscjr.ad  d-ssirable  ss  i;g11,  ths  r,ext  chapter  will  be  davotad  to 
a  dasci^iDticn  of  the  deisif;ij  of  the  second  exn(s.rit,v>nt. 


TiiGi  p?.lncipai  7>££Sicn  for  ncdifying  ths  first  ejspafiRsntal 
sitV'.a-iicT:  wss  to  p2>ov:td2  fop  th>3  ob;jarvat5.cn  of  bshnvior  in  a  eultipls 
gocii  situstic5n.     It  wes  felt  9  hoTa^'(^^J  tfeat  two  crthcy  aspscts  of  tho 
firat  eJtpar-iasnt  cs^ld  usefully  ba  rsvi^'-ed  at  tha  scnna  tima~-the 
gus^sntee  of  stable  random  psy'forrasjjca  data  which  seeded  to  evcka  scapling 
bchovio^s  SJTiCi  the  corjplGKity  of  ths  vz'^aM  scheffla  tfhich  soewsd  initially 
ccnfusing  to  scnis  subjocts.     Fo5JlcvTir<g  a  dascripticn  of  the  second 
ev-pGrlraantal  sifjation  sojiks  of  the  considcrstiona  whieb  lad  to  it  will 
be  discussedc 

Aftas*  seeding  a  set  of  gsnei^al  instnactions        which  indicated 
thst  the  sypsyime-nt  u-o^ild  corsaist  of  q  series  of  three  sepas'Sts  situations  j 
the  siibjact  sv.ad  ths  inetructicns  fo?  the  first  situcstion.     Ha  wss 
3s!;ed  to  iui^gine  hicsalf  to  bo  a  cci^trsctor  bidding  c?i  5  sax'ies  of 
contiMcts  tfnich  vrould  autoTAstically  ba  ^vJsiHJsd  to  ths  lo'v;63t  bidds?.     Tl^asa 
ccntraets  v/crc:  being  let  &n  sirjilar  projvjcts  end  a  nuKbar  of  contH'sctors 
had  al?asdy  indicated  thair  bids  fcr  esch  project.     Ilia  eKpas>i?r:entGr 
had  befo?>e  hitn  a  list  of  ths  low  bids  f2«cra  all  other  centractcrs  for* 
tha  cc!np,1.2ts  sat  of  caitrects  vjhish  wsr-s  to  ba  lat  (50  or  75).     The 
Gubjset  wcs  told  that  ths  car.tX'SQts  vies«3  such  that  hs  wcss  guax^snteed  a 
profit  on  eesh  contract  he  uea.     In  fsct  eech  ccntrect  would  yield  a 
fi«ed  percentage  of  ths  bid  pries  to  this  contractor  who  won  ths  contract. 
'ihu3  at  the  end  of  the  expgriiraTst  the  subject  could  cosiputs  his  "earnings" 
for  his  participaticn  in  ths  e:^p8i'i!i:2nt  by  sisaiaing  the  bid  pries  of  all 
tho38  contracts  he  wco  and  taking  a  fiucd  parcentaga  of  that  total. 
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iTiTjnadi at ely  after  eacli  bid  "Sie  experir.snter  told  tha  subject 
vjhathsr  or  not  ha  wen  the  contract  but  did  no*  reveal  the  value  of  the 
"Izf.i"  bid  <:t,  his  listc     7h\m  the  aubjoct  rsceived  caXy  uin-icsa  infor'sna" 
tioTi  ova?  a  sarins  of  trisla.     V?hoo  tha  subjact  hnd  coaploted  his  bidding 
fos«  ths  contracts  to  ba  Istj  tha  fir<st  pciT'c  of  this  eKpcr.lcent  was 

COtT.piGte. 

Tha  sisbjsct  th'n  road  tha  inst?«etions  fop  tha  second  part  of 
tho  series  o     Ha  IssmGd  ss  a  rssult  thst  the  rules  for  ths  seccnd  part 
W8-^  csssntiaLly  ths  se^sa  as  thcss  fo«  tha  firat  caia  ejccspt  that  ha  was 
new  to  bid  in  tv;c  indcpsndent  tnarkots  siraultanecysly  i.e.,  cnly  after  ha 
had  ir»5C02sdsd  both  bids  was  his  par-forasncs  in  each  jnarttet  ravsaled.     7h@ 
rsaif-kats  usrs  described  as  being  cosiplotsly  independent  of  each  cthsr, 
/a'jd   tha  Ic^'  bit^  frcsn  ©thsr  contsr-setozs  against  vjhich  the  3i;&ject  was 
bidding  wei-«  dsscribsd  a-;  "real"  rasrkst  dnta. 

In  order  to  simulate  the  siistsitiyieity  of  the  bids  end  the 
bound  en  ths  st^bjsctfe  sttenticn  end  problsa  solving  ability,  uia  othsr 
j*-83t?icti©n  was  iisposed.     tei  each  trial  (consisting  of  a  bid  in  each 
market)  the  s'Ajeet  vies  required  to  kesp  his  bid  in  one  of  th©  two 
•?.ar-'-t:sts  ths  sssa  as  it  had  bssn  en  the  pr-svl©u3  trial.     He  v?sg  free  to 
chcTiga  his!  bid  in  sithar  nssrket  on  ec.ch  trial  byt  cculd  not  change  bothc 
Whsn  thu  subject  had  cssnpleted  his  bids  in  the  seccrtd  euparirsaut  in  ths 
asrxsss  ha  rssd  tha  inst root i eras  for  tha  third. 

Ti9  r'^ss  for  tha  third  in  this  series  of  e'^qsaritnants  diffsrad 
frcsft  ths  sectxid  only  in  that  ths  subject  vjgs  raquirsd  to  bid  sJTcultenaously 
in  threa  raarksts  on  eeeh  trial.      T:5C  rests'iction  of  changing  his  bid  in 
only  ens  V35r']<et  par  trial  was  ccntiniisd.     Th'js  tha  this^  esjperiraant  r^raly 
addad  anotlier  varieble  to  the  svb.jects  environisent  whila  hclding  his 


-   52  - 


capacity  to  deal  with  thsso  vaiuables  ccnstant.     I'fhcn  ths  subject  ccsiploted 
his  bidding  in  the  thizxi  Gxpariit^ant  ha     had  ctxiplsted  ths  serie3«     Kis 
earnings  for  tha  seit  of  experiusnts  were  then  corr.puted  and  he  uas  paid 
that  sjaoitnt  for  his  partieipaticn,. 

In  addition  to  tliis  prccrsduras  thc5  instructicxis  for  this 
series  of  exparimsnts  also  ysqussted  the  svi>ject  to  describe  his  process 
of  bidding  in  so  far  ss  ha  aouid  and  thsse  reaarks  vjere  racorded.     He 
uas  also  requested  not  to  discuss  the  gcris  with  other  potential  subjects. 

The  rules  wJiich  hava  just  been  dGscribsd  vrers  the  rssult  of    ' 
S0353  notions  of  ^^het  kind  of  siataticn  was  required  to  generate  smsltivariate 
ppoble.si  solving  bshavio?  and  scsne  trial  runs  td.th  subjscts  which  led  to  this 
final  dasign. 

Cisas'ly  ths  first  experiment  in  this  series  C2*eatsd  a  situation 
virtually  identical  to  that  of  tha  e>tp3j:«iffient  described  in  Chapter    V 
and  which  generated  the  bshavior  discusssd  m  Chapter  VT.    'llie  bidding 
situation  v;hsi^3  the  cubjset  faced  "real"  aas^ket  data  wcs  intsndsd  ie©r«ly 
to  ranove  aiy  guarantaa  of  stable  rcndos;ness  in  this  dsts.     Ttie  actual 
data  Wtt  idontical  in  both  expariirisntSo 

The  ehcings  to  3  fissd  payoff  psrcantage  on  these  bids  vfhicl^ 
wco  contracSJS  and  to  a  fi>:cd  nurabai*  of  contracts  substantially  reduced 
ths  initiel  ccnft.>i3ic:5  of  subjects  over  that  cbssi^ved  in  the  first 
expsrirca'nt.     In  ail  other  raspects  tho  first  of  the  three  experirasnts 
in  tha  sscc-nd  series  was  identical  to  the  first  experimsnt.     Tnis  was 
dons  prir.srily  to  corroborate  or  disconfinn  the  hypothesis  which  had 
bs&n  darived  frca  ths  fix^t  e^perinisnt  in  the  new  situation  3i\d  with 
new  subjects.     Tna  r-esults  of  this  test  will  ba  discussed  in  the  next 
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chapter. 

The  second  ©xparimant  in  this  series  injected  the  crucial 
difference  batyesn  tna  first  e«p<8ri5r,snt  and  the  second,     Asstraing  that 
tho  subject  would  dsx'slop  a  set  of  problem  solving  operators  isnd  controls 
for  a  single  stresi3  of  measures  j  the  aecoiid  situ<Tticvi  iiapos&d  on  him  the 
necsssity  to  allocate  this  probisa  solving  ability  to  cna  of  fjo 
situsticns  for  v?hidi  it  Kas  presy!eably  eppliccble.     Ths  second  situation 
tharsfo^e  yielded  data  on  thg  prcblata  solving  control  pt-ocass.     If 
goal  valuss  or  a  processs  gsnarnting  them  could  be  identified  nhich 
would  pradiet  vfhers  problr.vn  solving  would  be  allocated  9  than  for  tha 
first  tiisa  wa  vrsuld  ha^'s  ssn  indepsndsnt  end  thorefore  non-tautological 
theory  of  goal  valuss  and  how  thsy  vsry  v?ith  psrf orrnsnce . 

The  third  ojipQ^ireent  in  the  series  ws3  added  to  generate 
bshsvior  in  a  sitail.-?  but  mor-2  coaplcx  situation  thsji  tha  second.     It 
was  fait  that  by  sdding  to  tha  defends  for  control  on  ths  goal  laodificatioa 
procass  its  raachffiiis-i  might  be  moi->e  clearly  demonstrated.     To  sumiaarige , 
tha  first  in  the  SGi-ies  of  expsrir^-snts  vas  desi^Tssd  and  run  to  insura 
that  hypotheses  eibout  subjact  behavior  derived  frca  an  earlier  exparisisnt 
hald  in  a  slightly  different  situation  and  v'ith  ngw  subjectSo     Tha 
second  situatioii  was  dasi^«d  imd  run  to  forca  these  subjects  to  d^al 
vjith  a  situation  tJhich  continuously  exceeded  thair  capacity  to  deal  with 
it.     It  WES  hoped  that  this  wctjld  yield  evidence  on  tha  procass  vjhereby 
scares  probloo  solving  ability  gets  allocated  to  variables  in  a  ccffipiax 
environment.     The  third  experiaant  increased  the  complexity  of  the 
environraant  in  hopes  of  nore  clearly  dsnonstrating  the  allocation 
process.      The  behavior  which  resulted  fr<xa  this  ssries  of  eKparirssnts 
is  discussed  in  tha  n^xt  chapter. 


VIII.    /iJs}]^Bisor_BmhwioKi^^?Emi^En7     smjATioH  ii 

Nina  subjects  vrsv^  smn  in  tha  experiK^ntal  aituation  II »     Scrao 
of  these  (6)  wsrs,  like  those  in  the  first  experiicent ,  drawn  from  aiaong 
gi'^aduata  students  of  ths  School  of  Industrial  Manegeciant  of  H,IoTc     'fhe 
otha?u  (3)  wars  students  st  the  Harvar-d  B«sinsss  School,     E^aaplss  of 
data  sls'sats  zrs  included  in  Appendix  D. 

Since  ths  thrae  parts  of  aituation  II  expcritnsnts  are  relatively 
separeblG,  the  behavior  i?hich  they  evoked  will  bs  discussed  sequentially 
said  than  siEaKax^is-^d, 

SitiiSticTTi  II  -  Pa?t   I 


The  Qjipsriesnt  was  run  priraarily  to  tsst  the  associative 
hypothesise  dsrivad  frc?n  beh5v£oE«  in  Situation  I,  in  a  slightly  different 
contsjrfc  SJ5d  with  diffea'^nt  subjects.     It  was  also  intendad  to  shod  sofiie 
light  on  tha  dcgrse  to  nhich  ths  scrupling  behavior  e>5hibited  in  tha 
earlisr  ejtparicent  was  rslated  to  sn  explicit  guarentes  of  stable  „ 
rsndcs  psrfonr.Encs  dacao     Ve  will  discviss  these  results  in  ths  reverse 
ordsK',, 

If  tre  tsJcs  the  ratio  of  tho  tot^il  nuTPbsr  of  trials  to  ths 
ryabsr  of  tritils  on  which  a  change  in  bid  price  (called  goal  value  in 
SitisatioR  I)  es  a  neasura  of  average  scrapie  sise  end  accept  this  ineasm'^ 
as  ®i  indication  of  the  subject's  tendency  to  use  a  sampling  strategy,  we 
find  in  Situation  II ,  7  of  the  nine  subjects  had  an  average  sasaple  size 
of  less  thCT  2.0  Khei^es  only  15  o»jt  of  32  subjects  hsd  an  average  seaiple 
sise  of  less  th2n  2.0  in  Situation  I. 
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A  strao-Ehtlrorvfard  analysis  of  thcca  data  suggests  tha  hypothesis,  that 
the  withdrcnjai  of  the  stability  guarantee  K'ordd  have  no  cffact  on  ths 
sub-jact's  tendsncy  to  usQ  a  ssn^piing  strategy  can  be  r^ijacted  nt  the 
»05  Isvclo     Tha  selection  of  GubjQcta  issed  in  these  sxperivcents  TfSaa  not 
wqII  Ciffiit polled 5  ho«3V3r,  asid  we  teke  this  result  to  be  inconclusive,  -===• 
Maverthalssa  ths  i>avissd  experiicsnt  yisldad  mora  data  on  th®  behavior 
of  subjects  who  used  tPisl  by  trial  bid  tsodification  than  vie  woiild  have 
predicted  from  our  esparience  in  Situation  I. 

Turning  r.a*  to  ths  hypothf^sis  thst  subjects  relate  distinct 
prcblGja  solving  oparatos^  to  cuss  in  their  envircnosnt  we  am  ccapsrs 
the  b«havioK»  exhibited  by  subjects  in  Situation  II  to  thst  which  we  saw 
in  Situaticxi  I.earliero     The  specific  hypothesis  derived  frcra  experimsnt  I 
was  that  tho  "search  up"  operator  vfas  associated  with  s  win  on  th-s 
previous  trd^l  and  tha  "aaarch  down"  operation  was  associated  with  a  l03Se 
for  those  subjects  whose  average  sa^iplQ  sizes  ws?s  less  than  2o0,     In 
that  cssa  this  hypothesis  correctly  predicted  the  conditions  and 
direction  u  dsr  vjhidi  a  decision  valuta  would  be  shongsd  87%  of  ths  tir;^ 
and  the  direction  of  change  in  decision  value  frest  prior  conditions  70% 
of  the  tirsa. 

In  the  pressnt  expai'ircent  using  ths  ssibs  criterion  for  selecting 
ncn-sampling  si'-bjects,  this  hypothesis  correctly  predicted  the  conditions 
urider  which  a  bid  was  chsngsd  upward  on  97.5%  of  the  trials  across  6 


These  results  do  suggest^  hoifover   «  that     sampling  behavior  is  either  a 
functicv!  of  explicit  guaPuntfeas  of  stability  c?  an  educational  experience 
which  is  x^ather  rara  in  our  society.     For  sithar  of  th^sa  rsjasons  we 
might  cc?^cluds  that  explicit  saT.-.piing  bahevior  may  not  be  a  very  wide 
spj^ssd  activity  on  tha  part  of  rac3t  cjsnagers. 
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subjects  fjri  1;hs  ccndltic?r3  under  which  a  bid  wr^  changed  dcamward  en  92v 
of  trvK  trials  across  B  subjects."^      Thus  tha  pr-sdictive  povjor  of  ths 
associative  hypothesis  is  ovon  greeiter  in  Situstion  II  ajspsriaants  than 
it  was  in  Situaticn  I. 

With  respoct  to  pnadicting  a  chfjnga  in  bid  froa  the  results  of 
th9  p2»e"7iou3  t?ial  we  fiad  the  pi%2diction  bp.3ed  on  the  ssscsiative 
hyp&thasis  is  again  izsprmsd  in  Situatiosi  II.     Hhsraas  the  P(^/yJ)  was 
.7k  in  th©  original  eKperi^Ent,  in  ths  I'^visod  escperisnant  it  was   .83.5  end 
PCv/L)  char?g2d  frca  ,68  to  ,92.     We  wera  led,  therefore,  t©  accept  the 
hypcth&sis  that  subjects     who  did  not  isss  sampling  explicitly  selected 
tbair  behsvicral  operator  (soarch  routine)  on  the  basis  of  tha  roGUlts 
(vdn-iGL'o)  they  hsd  hesd  on  tha  previous  trial.     Thts©  conclusions  ara 
givsn  fuK^hcr  support  if  ws  edmt  ths  possibility  of  the  up  and  dwm 
searsh  routii^oa  yielding  a  zero  incj-sH^snt.     In  this  case  th©  prcsdi'Ctive 
poifor  of  ths  hypothasis  goss  up  over  95%  in  all  cases.  "=" 

In  siissnsrj'  wa  appaar  to  bs  able  to  cesiclisde  that  the  subjects' 
baaie  pyosass  wa^  ens  of  incrsasing  their  bids  ivhen  they  vfon  on  th© 
previojjs  tibial  and  en©  of  dscreasing  thoir  bid  when  they  lost  en  ths 
previous  trial.     This  hypothssis  is  siapirically  s'jpported  by  tvjo 
"sapasat®  sfspsriTSsnts «  in  which  thsra  was  only  e  single  varieble  in  tha 
subjects  environment.     To  investigate    the  effect  of  adding  tsnothor 


U6/ 

'^ln&  totrTl  nuaber  of  tricls  of  thsHe  six  subjects  in  Situation  II  Pert  I 
w?3  3G5,  — _. 

~  If  we  tsira  sa  tha  null  hypothesis  that  goal  chsngas  are  indepsndent  of  the 
outcosa  on  th^  pr-avioiis  trial  wa  can  roject  this  hypothesis  in  till 
at  the  .01  level. 


variable  to  tha  r»nvircrirr>ent ,  whila  ppoblen  solving  capacity  is  hald 
ccsiatar.ts  '.'3  i:ill  look  at  the  results  of  the  second  e^pariment  in 
Situation  Ho 

Situgticn  II  j^  Pr.ii^  II 

Bsforci  building  a  hypothesis  sbo'Jl-  tha  nsturs  of  tha  control 
process  by  Vihich  the  siibjecta  eilcsated  thair  liinitad  problc:a  sciving 
cspsbilities  to  the  two  veriablcs  in  the  SKporivcentai  nitisation  wo  first 
iriVcstigatsd  hov.'  vfsll  tha  basic  hypothssia  held  in  this  neu  situation o 
5y  icokirig  at  thi^t  esarkat  where  a  chsnge  in  bid  was  nada  fraa  the  previous 
trial  we  can  dieck  ths  basic  hypothssis,  t^hich  predicts  a  win  will  pt-aceed 
en  incraas5  in  bid  prica  end  a  less  vfill  preceed  a  dacrasss  in  bid  pricsn 
Perforfiiing  this  teat  w-i  find  theit  the  Vi\h^)  is   o99  and  the  ?iL/id  is 
,95  ovar  a3.1  subjects  (9)  who  pa2*ticipoted  in  the  ejipex'irasnt  =      It  is 
intcr3:3ting  to  note  as  vrsll  that  tha  flvergge  sample  sise  for  ail  (9) 
sjjbjects  in  this  second  part  of  tha  ejjpQrir.iGnt  was  less  than  2o0  (!!axo 
=  loi'iB)  indicating  e  ?DduCi;d  tendency  toward  sempling  in  th®  wore  coraplex 
situstioDo 

A3  a  i>3sult  of  this  snalysis  v;e  ^fer<«  led  tc  the  conclusion 
that  the  basic  hypothssis  which  prsdicts  the  stiiauli  and  the  cpoicators 
vfhich  dste-rvaina  ch<in|!;ss  in  bid  prices  continues  to  be  supported  in  the 
second  psr^t  of  the  Cirp-^r-in^^nt,    He  have  shown  that  it  is  corroborsted 
at  isc3t  fas'  those  jnarktsts  in  uhich  chsnges  were  nadec      Subject  protocols 
indicated  that  th-ay  i^sjild  haea  isssd  this  sct^e  procedurs  in  both  markets 
if  thay  hed  basn  psrrjitt-sd  to  do  soc     A  further  check  en  this  point 
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Assuaing  that  we  can  pr-sdict  the  probler?  solving  prosess  which 
Will  be  spplitid  v?s  cr.n  no;?  invastigata  the  ccsitrol  procssa  by  which  these 
(r.cv:  r-€ccgnxz3ble  and  pr-JSQicteble)  problera  solving  operators  are 
selectively  epplied  to  variabls  classes  in  th©  subject's  envirofnrasnto 
V?e  csn  nc-^  look  for  Gvidsnoa  of  a  gccd  ncdification  process  on  each 
Vflpiebls  'o'hich  vfiil  parfora  this  Jiiloosstion. 

L'ofor-s  Ics-skinft  at  tha  dzta  we  might  cofjsidar  briefly  what 
such  a  n-ochanisE  might  look  like  in  the  context  of  this  expariwento 
AsstiTning  that  the  gosl  valvsa  (aspiration  level)  is  defin^sd  with  respect 
to  each  vsriablaj  vra  wight  ejipsci:  it  to  be  a  function  of  EiCjnt 
sxpcrienca  on  thst  verisble.     Thus,  if  W3  notice  that  problera  solving 
is  allocated  to  s  varicbie  Q£?ch  tires  a  loss  occurs,  we  eight  say  under 
this  thsory  that  tha  espiration  level  was  "no  losses"  fc2»  this  variable. 
We  wcisld  than  predict  prcbl'sm  solving  (dowti  operator)  to  be  applied 
each  titTfS  this  evejit  occurred ,    If  we  slso  noticed  that  each  time  two 
wins  in  a  rcrf  occurred,  pr-obleis  solving  is  applied  to  that  variable ,  ue 
might  say  the  aspirsticn  le%'«i  for  this  vaz»iable  was  not  move  than  two 
wins  in  s  rca-j  without  increasing  the  bid  value.     We  might  then  prsdict 
th«t  ths  8C5i-<eh  up  opsretor  would  be  applied  each  tisae  this  aspiration 
leval  was  achie'.'sdc 

Itius  in  th?-  V.fo  varisb3..3  situatic/n  crsated  by  tnis  expsrirasnt 
v?3  ahoisld  look  for  four  goal  modifying  sf.schsnisnsj  one  on  each  vasr-iabls 
to  centrC'l  ths  up  opftrator^^probably  de-fined  in  terffls  of  wins  at  particular 
bid  pricas  end  0:53  ov.  aech  variable  to  control  the  down  operstcr"='"pr<^ably 
definad  in  terras  of  losses.     Evidence  on  the  behavior  of  these  inschanisma 
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would  be  these  sit^sticns  HhsrG  pircblsm  solving  was  aJJccated  to  a 
variabls  v.hich  had  net  violctsd  e  previous  aspiraticn  level  e,  g, , 
spplic?fcic?i  Oi  the  up  operates'  to  a  varisble  which  had  had  only  ono 
vin  since  its  Icist  loss  when  under  previous  circttmstancss  two  wins  had 
bssn  rsq'.siradc     In  this  ^vsnt  we  vjould  say  tha  cspiraticn  level  has 
chsrgsd  snd  set  sbout  to  look  for  a  systematic  Kachsnisra  vjhich  controls 
arzch  ohenesso 

In  e^sfflining  ths  data  snd  protocols  which  resulted  fs«cjD  this 
G/ipericient  v:e  found  thet  tha  search  for  such  a  roachenisra  was  a  fruitless 
ora2.     Partly  33  a  rsstLlt  of  this  failure  and  partly  as  a  result  of 
protocol  evidsncaj,  ks  tumad  instssd  to  a  scaasvjhat  different  problaa 
co3.virig  cc«t?-ol  rsachsnismo     This  nsschaiisK  is  zn  elaboration  of  the 
associativa  psx5aas3  %ihich  soes^d  to  work  well  in  the  besic  hypothesis 
which  resulted  fronj  ths  ©Kple?atien  of  tha  singla  variable  casso     Using 
this  approsch  we  wss^  led  to  search  for  a  stable  discriicinaticn  process 
vrhich  v?a3ld  pif^diet  the  assoeiEticn  of  the  events  in  the  subject's 
Gnvircrssssnt  with  tht2  available  behavioral  op^t-atoTs^     Since  there  appeared 
to  bs  less  than  ostiplete  co-nsistcncy  in  this  raachsnissii  across  subjects « 
MS  bcgsn  by  investigsting  the  behavior  of  stsbjsct  Mc     We  startsd  with 
tb9  hypothesis  that  the  allocaticsi  of  problaa  solving  is  acccffiplished  by 
a  stsbls  cssoeiative  stg"actMi-^  which  discrininstes  sacrjg  alternative  prcblera 
solving  op^yat&y^s  by  n?5ens     of  attributes  of  tha  subject's  envircximsnt. 
Sines  in  the  cs30  cf  a  singles  variable  environment,  tha  attribute  outcoaa 
on  pr^vio'jis  trials  J^^d  been  a  good  discrininstor  botv;een  problem  solving 
oparators  mq  began  with  this  attribute . 

In  the  tv;o  variable  situation  ths  variable  outccne  on  tha  previous 
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trislf  could  take  on  four  values:     win  in  both  markots;  win  in  left 
market,  .lose  in  irlght   narkot*,  lose  in   left  aarket,  uin  in  right  ranrltat ; 
and  loss  in  both  vMvkQts^     Wa  codod  thecs  oatcotras:     WW,  V.'L,  LH^  and  LL. 

Frcifl  our  prs7ioi*3  work  we  could  be  fairly  ccnfidsnt  in 
hypothssising  thct  an  "up  cpGratof"  would  be  applied  in  the  case  of 
WH  end  e  "do^fn  operator"  in  the  esse  of  LL,     In  the  esse  of  WL  and  LW  the 
stiKuli  we5>®  tniv.sd  but  we  hypothesis  d  that  continuad  losses  might  be 
viewed  ss  nora  sciucus  then  the  opportuiiity  costs  of  winning  at  a 
coRGtsnt  bid  iev^sl  so  v?3  predicted  the  epplicatic?i  of  tha  dov/n  operator 
in  both  thasa  esses «     Tne^a  hypothessa  can  be  described  by  the  following 
proc23s  which  C2»i  be  applied  to  tha  outcome  of  each  trial  to  predict  the 
opsrstor  uhich  will  yi^id  tho  bid  c^  the  nest  trial, 

Was  Isst  trial 

I        I 

Apply  Apply 

up  cpsrator  down  operator 

This  hypothesis   correctly  predicted  59  out   of  75   trials  for 
subject  Mo     If  we  teke  as  the  eltei'mativa  hypothesis  that  on  each  trial 
the  two  opsrato2-s  would  be  equally  likely  to  be  salected,  we  would  es-.pect 
to  predict  37  to  38  trials  corrsctly  on  the  averags  emd  to  pi^dict  68 
out  of  75  trials  correctly  fgr  less  thsn  one  tims  in  a  tho'jssnd.     Ttos 
es  opposod  to  ths  equally  likely  hypothesis  our  hypothesis  is  strongly 
supported  by  tha  data. 
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It  o5.2ht  be  argued  that  the  squally  likely  hypothesis  is 
inappropriate  for  this  ccrnparison.     It  raight  seem  titers  appropriate  to 
co-rapara  ths  hypothesis  «e  hf-'.^a  suggssted  to  a  ra-idcn  process  whose 
rolativa  fi'^qvjency  of  esch  opsrstor  was  thcit  actually  exhibited  by  the 
subject o     In  this  Cc'ss  as  v.'ell,  hc^sver,  th&  rendcm  process  is  rejected^ 
It  predicts  en  tha  svi5;-age  aoiy  HO  trials  out  of  75  ccrracely  and  predicts 
triels  68  out  of  75  coprsccly  far  loss  then  ens  tins  in  a  thousand, 
111  tha  ebsanea  of  othsi'  rsascsiable  hypothesas  vfs  are  led  to  accept  cur 
hypothesis  that  pi^obiem  solving  opsretorg  ware  selected  by  ths  subject 
en  tha  bssia  ef  ths  CiUtcc?r;3!  of  the  pr-scseding  trial, 

Wg  then  att'3;r;pt<;d  to  elaborate   our  hypothesis  to  permit  prediction 
of  the  particular  aaj^kst  in  v?hich  the  opsrator  would  be  applied^     In  the 
case  of  HL  and  LW  this  predicticri  is  besad  on  our  earlier  hypothesis 
thst  the  subject  v;culd  attend  pri&iarily  to  that  market  v-'harG  he  had 
lo3t  cn  tha  last  ti'-ial.     In  the   cssa  of  VfW  and  LL  ho^;c;vers  additional 
cyitcris  VST3  r-equired  to  discrininsts  batwaen  the  tnarksts  where  the 
up  and  dcvm  opsrator  raspastively  night  bo  epplisdo     Hs  hypothssisad 
that  ths  sisbjsct  v?ould  look  ne:rt:  st  tha' trial  ppeoseding  ths  last 
triel  arid  tttsiipt  to  seli^ist  his  market  on  that  bssis.     In  the  case  vihsre 
ths  i33t  t^ial  v?r.'3  LL  ?Jid  the  pr^sceeding  trisl  was  WL  or  LW  vje  predicted 
a  ccrjtiri\>3d  attention  to  thst  5:i:;rkst  which  hed  lost  tvdce  in   a  ra-fo      In 
tha  C5s«  of  WVf  on  the  lest  trial  end  WL  or  lii  on  the  praceeding  trial 
we  ps-adicte.d  continued  attention  to  that  market  vhich  had  wan  twics  in 
a  r-o^*.     In  those  cases  whars  WW  or  LL  Meri3  nracadad  by  a  HW  or  a  LL  this 
cvitz-^lzn  Monia  noc  aijcriiainat"  aruong  ffiaiketSj  howsver.      In   th©  ease  of 
LL  we  added  tlie  criterion  that  the  down  opsrator  v,'ould  ba  applied  in  the 


Karket  with  the  hijjher  bid  price  and  in   tlia   case  of  WH  vfe  assiffised  that 
changes  in  bid  prices  Houid  alternate  froin  Barket  to  markets     These 
additional  hypothsaes  can  be  described  by  the  following  process  which 
can  be  cppliGd  to  tho  cutcsna  of  each  trial  to  predict  both  the 
operator  v?hich  will  yield  the  bid  for  ths  noit  trial  and  the  tnarket  in 
•.■.•hich  it  will  be  applisdo 


V/as  IsBt  trial 


Yes 


Wos  last  trial 

Wes  lust 

trial 

HL  or  LW? 

WL  or  'J>y. 

? 

/\ 

i 

--.. 

up  opsrflror         up  oporetor 

Darn   operator     Wosf  previous  trial 

in  merket              in  n-arket  whsx-e 

in  K'arket 

HL  or- 

LW? 

with  V.'  on             bid  u^uynenged 

KhariS  bid 

/ 

\ 

previous               fi-'OTfl  prsvious 

pries  lost 

/ 

\ 

triel                         trial 

^ 

Yes 

i 

Up 
v/ 

doi-n^  opsrai 

L'or     di5wn 

in  market 

oaax^atcr 

^itii  L  en 

in  markat 

previous 

with 

trial 

higher 
bid  price 

This  hypothesis  ccirrsctly  predicted  the  opsrator  _STid  the  market 
in  56  cist  of  75  trial?.     If  '.?e  tske  as  the  alternative  hyporhssis  that 
en  each  trial  it  was  squally  likely  that  each  oparator  wojld  bs  applied 
and  equally  likely  that  each  KS^-kat  K053ld  be  seiectad  for  this  application 
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„.  would  ecpect  to  pr«di«  about  19  trial,  correctly  out  of  75  trials  and 
to  pr^cUct  SS  cut  of  75  trials  correctly  far  loss  than  one  tta  in  one 
thceand  such  CKperi,.«nts.      te  opposed  to  the  opuaUy  liXoly  hypothesis, 
cur  hypothesis  is  strcncly  supported  by  the  data. 

If  „e  take  the  actual  frequencies  of  the  various  choices  Mda 
by  the  subject  rathsr  than  the  equally  Ukely  hypothesis  we  find  an 
expected  frequency  of  20  and  that  once  aeain  our  hypothesis  is  supported 

at  beyoild  the   .001  level. 

«e  found  Ha  could  further  test  our  hypothesis  on  another 
aspect  of  .his  aubj.cfs  behavior.     By  analysis  ue  can  p«dict  tw 
relative  frequency  of  »lns  and  losses  ..hid,  cur  hypothesis  ,.111  generate 
«hon  it  reac.es  equilibriu.  en  .  stable  prcbability  distribution.     Ua 
.  con  thon  ena^lne  the  subjects  e.perie„ca  to  test  its  ccnristenoy  ulth 

this  rsEulto 

If  .,e  take  as  the  equlUbrlu,.  point  on  the  perfoma=ca  distrl- 
butic  that  point  »he..  our  hypoth.si.ed  process  of  bid  ...odificati.-,  is 
eoually  lively  to  apply  an  up  or  a  do»n  operator,  .a  c=.  ccpute  the 
relative  f^quency  of  wins  at  that  point  by  solving  the  foU^ing 
equation : 

vhere  P     =  P^b^ility  of  a  win  at  eq«iUbriutn 

p2  .  probabilit:,^  of  VIH  in  independent  laar-kets 

l^p     =  p?-c&s.biUty  of  a  leas 

Cp(l.P)3       =  probability  of  WL  or  JM  in  ind.p.-nd3nt  markets 

(l-p)2  =  probsbi-lity  of  LL  .In  independent  ^.arkets 

■'we  find  that  p  equals   ,71  or  ti..t  in  .quiU.rxv^  o.r  .ypo.n.s...a  pr-oce. 


en  . 


U7/ 
will  win   7.1%  of  the  trialr,.  "°"      Bsfors  co:T!paring  this  fx->5qusncy  to  that 

present  in  the  subject's  data  v7a  casigned  ths  test  which  vr^a  woyld  apply. 

Ihe  expariwDnt  consisted  of  75  trials  in  eacii  of  t"»?o  markets  or  150 

observetiais  of  ths  events  uin  or  losse     The  hypothesisad  process  predicts 

oes  thQ  avsrciga  that  7i%  or  105  of  thssa  events  vjill  h&  "win»"     "RitS 

varianca  of  this  piradic^ion  can  bs  gpp2<o^dI»ated  by  tha  b-*.no»7i.-;  al  form; 

2 

<sr"     -     r.p(i-p) 

whsrs       '  n       =     150  trials 

p       =     .71  ths  hypotheaisad  ft-equaacy  of  ths  event  fe-in, 
Svalueting  this  sxpraseion  we  find 
cr-    =     5u6  wins 

Using  this  rsisialt  arsd  the  nornal  apprcuiraaticn  to  the  binor'^ial 
we  een  ooiapiste  a  95%  cc^fidsnca  ragic*i  about  the  r.iesn  of  106  which  extands 
f'iora  spproxiniStQly  9a  wins  to  117  wins.     If  tha  observed  miisbsr  of  wins 
lioD  uithirs  this  reg.icn  v?e  will  hs"/s  no  besis  (et  the  5%  level)  to  s'ajsct 
oisr  hypothesis  of  the  control  procsss.      Tn^  actual  nus^ber  of  wins  in 

subject  H'3  data  vfss  lOS  v.'ins  oist  of  150  tricilSo 

tf8/ 
Using  sssentislly  the  ssma  hypotheses  "="    developed  fc?  subject 

H  we  were  ebia  to  r^p^oducs  the  results  reported  for  subject  H  on  sdsject 
G*s  data.  _ 

''^t  is  inte«5vir.n  to  cctnparc  this  equilibriua  with  frequency  of  winning 
thct  wcjfound  (imd  prsgdicted)  fo?  the  single  variable  eKpsriasnt  of  50%o 

The  only  ch^3?ge  vras  that  when  ViW  was  precesdad  by  a  V.V  oi-  a  LL  subject 
G  continued  to  attend  to  th3  Scjsc  market  rsther  than   iiltsi'Tiat'?. 


The  direction  hypotheses  sho"i>m  belo;-? 


Operator 


Operator 


cori'^ctly  predicted  41  out  of  50  trials  and  the  random  hypothesis  v 
rejected  on  this  aspect  of  the  subject's  behavior  at  the  .05  level. 
Tns  combined  hypotheses 

Has   last  trial 


Was  p-A3vious 
trial  HL  or 
LVJ? 


Apply  up 
Operator  in 
market  v.'ith 
y  on  previoi 
Trial 


Apply   up 
O;:)eretor  to 
market  v/ncrs  b 
bid  was   changed 
frcrn  previous 
trial 


V?as  last  trial 
WL  or  LW? 


Yes 

I 

Apply  ^<uc^m 

OJserator  to 
market  which 
L  on  previous 
trial 


Was  previ 
trial   L'-r 

/ 

ous 
or  WL? 

4< 

Apply  down 

ApplV  dovm 

Operator  to 

One  rat  or 

market  where 

in  market 

L  en  previous 

with  highest 

trial 

bid  price 

correctly  pi-cdicted  35  out  of  50  trials  while  the  randcm  hypoth-sis   for 
direction   sid  market  Vv-as   rGJecxed   at   beyond  tho    .001  level,      Con.putinc 
the  namber  of  wir.s  prsdictGd  our  hypothesis  in  100  trials  He  found  the 
ranj5&  62   to   80  should  inclide  the  nraber  of  wins  95%  of  tha  time.      In 
counting  tha  nuTubcr  of  ui  13  in  ths  cJ^icct  G's  dat?  He  foimd  G5. 

We  repeated  th  ".  ;  process   for  subject  S  with  tha  identical 
aypo'jhcssas  and  tests  as    i  lose  used   on  subject  G  and  got  essentially  the 
seme  resultSc      Thus  for  1  iree  of  th3  nine  subjects   run  in  Situation   II, 
v;e   found  rather  stronf^  slatistical  support   for  relatively  complex 
hypothes'?.s .      We   conclude!,  therefore^  that   for   these  subjects   at  least, 
the  problem  solving  conlroi  pixjcsss   could  be  simulated  by  a  relatively 
stable  structure  by  wh.i  ch  problem  solving  operators  ware  associated 
with  specific  local  sf  muli  in  the  subject's  environment. 

We  were  encrjraged  by  these  empirical  results.      They  seemed   to 
indicate  that  a  stab.ij  associative  process  could  account  for  dynamic 
problem  solving  beh.-/ior  in   a  corriplex  environment »      Hcv/ever,   in   attempting 
to  extend  this  ans.'ysis  to  ather  subjects  and  to  other  and  more  complicated 
environments   (lil-»    the  thi-«e  raarket  bidding  situation)  we  found  it 
irspossible  to  d.'.;cover  such  simple  mechanisms  with  similar  predictive 
power.      We  v/erv  led  therefore  to  theorise   about  the  pro-:;sss  by  which  the 
associative  ciocess  v/lu'-ch  we  were  hypothesizing  mi^ht  itself  be  generated. 

In  1958  a  study  of  the  process  of  learning  nonsense  syllables 
produced  a  vneory  of  the  process  v'hersby  complex  associative  structures 


evolve   from  experience,   — -       It   seeired  possible  to  apply   that  theory  to 
the  prv*5.3nt  situation »      Feif^enbaum  was   able  to  show  that   a  stream  cf 
parfoiiTiancG   i r. :" orm at i or!  and  a  vs-ell  defined  procedure   for  procecsinp.  this 
infoimaticn,  could  yield  after  seme  time  a  rarher  complex  process  which 
would  associate  sp-ecific  stitnali  with  specific  responses  which  were 
r  -^rsct  v/ithin  the  context  of  his  experimsnt^      He  called  this  process 
EPA.M  and  found  independent  empirical  support  for  the  hypothesis  that   it 
captured  soTne   of  the  tiiajor  eiemants   of  the  bshavior  of  human   subjects 
in  the  cleissical  nonsense  syllable   learning  situation- 

While   it  may  be  hsresy  to  those  rationalists  smong  us,   the 
behavior  of  subjects   in  the  bidding  experinents  seemed  sufficiently 
similar  to  nonsense  syllable   iearnino  to  suggest  that  an  EPAH  -  like 
process  wight  provide    a  working  hypothesis   at   least   for  what  some  might 
ba  willing  to  describe   as  iTiaximitiing  behavior.      In  the  learning  theory 
(EPi^H)  the  subject  receives  inforrnation   on  his  performance,  in  the   form 
of  right-v/rong  replies  depending  on  his  r-^sponses  to  the  given  stimuli. 
When  the  response  is  right  no  elaboratioii   of  the  discriminating  process 
taker,  place,      l.'hen  ths  response  is  wrong  the  subject  adds  discriininating 
po'.?c.r  to  his   aKSociativa  process  in  the   foriTi  of  mere  detailed  tests  on 
the  stimuli o      Cvar  a  ni-mber  of  trials  the  subject  deveiopes   asi   associative 
procsss  powerful  enough   to  discriminate   B-aaog  all  stimuli   in  the 
experimental  environment  and  ths   process  ends-i 

In  the  bidding  situation   a  subject  appeared  to  learn  to  associate 


FeigGnbaum.  E,    A_- 5   "Tne  SiBi'.iation  of  Verbal   Lsaming  Behavior,"   Con)pute^rs^ 
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pairticular  problen  solving  operatoi^s  with  par-ticular  stimuli  in  a  similar 
manner.      On  each  trial  he  leearaed  whether  the  bohavior  just  executed  was 
right  (win)   cr  v/rong  (lose).      The  situation  v;as  somewhst  more  cotnplicated 
than  this,  hcvrsvGr,  in  that  winning  and  losing  did  not  always   imply  the 
saii>a  thing  about  the  behavior.     VJinning  set  a  high  bid  was  someha-i 
better  than  vdrsnir.g  on  a  Icn?  bid  and  as  a  result   the  subject's  behavioral 
search  was  not  so  sx?ipie  as  c«e  of  simply  discovering  a  set  of  behaviors 
v;hich  v/ould  lead  only  to  v;inSr 

Tne  bidding  situation  v?as  also    rnor-e  complicated  in  another 
sensa.     Bacause  of  the  randomness  in  the  rasponse  data,  the  seme  bahavior 
in  very  similar  circumstances  could  easily  yield  different  outcomes.     The 
associative  prcc-ess  in  this  situation  vjould  ther^^fcra  have  to  ba  able  to 
cops  with  this  kind  of  noisy      feedback.      Tlius  in  some  ways  the  bidding 
situation  differed  from  the  ccnditicns  undsr  which  EP/i!-1  -  like  process 
v;hich  generates  those  relatively  stable,  associative  structui-'es  vjhich  we 
wer-G  able  to  discover  in  th'S  case  of  several  subjects. 

This  hypothesis  is  also  able  to  provide  a  tentative  explanation 
of  why  such  simple  «tructures  could  not  be  discovered  for  all  subjects. 
Tl-»c  experimental  situation  is   a  noval  ons,  and  it  would  be  unlikoly 
indeed  that  any  o?  the  subjects  have  well  developed  routines  available 
for  dealing  with  it.     It  saens  possible  therefore  that  the  develcpmsnt  of 
an  associativa  structure  might  still  be  taking  place  over  th©  course  of 
more  then  one  hundr^ed  trials,  especially  in  vievj  of  the  fact  that  th& 
feedback  was  noisy.      Thus  we  might  e:;plain  our  inability  to  dcmonstratG 
tha  associativa  nature  of  the  problem  solving  control  process  hypothesizing 
that  no  sinfjle  associative  process  is  used  over  the  course  of  the  experi- 
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ri>'2nt  by  ncf:;t  subjectK  bacsusc  they  ars  involvEd  in  ths  trial  and  srror 
prccsss  cf  ieerT.ing  on  a. 

Tnis  explsnstion  hardly  coristitutos   3  proof  of  the  hypoth.isizsd 
struct'jras  ,hcr/;ever.      To  submit   this  hypothesis  to  an   eirpirical  test 
another  s-sriss  of  expariTnents  vas  designed  end  ccnductsc.      In  most   respects 
this  series   (Situaricn   III)   of  sxperisD^nts  v;;^  ideivcifel  to  tbcsa   just 
discusssd  i.   e.,  the  subject  was  asked  to  make  sequential  bids  in  one 
find  two  n-icr-ket  situstions  vjhore  his  problera  solving  ability  was  liirdted 
to  a  sii'igi'j  tnm-^kCit  ps'i'  trisio      Tlie  lewuTd  system  for  these  Rjiporinjcnts 
vjas  modified  slightly  however-      Ir^stefld  of  being  paid  on  the  bssis  of  his 
biddinj^  behavior  -sach  subject  vras  porrni-cted  to  bid  in  each  market 
situaticn  until     he   could  devise   a   iiils  by  which  he  -joiild  be  v.'illing  to 
play.     When  satisfiGJ.  v5.th  the  rula  h3  hed  written  down,  the  su]ij-3ct.«g 
eaz^iiings  v^r-e   computed  by  applying  the  TU?./i  to  th.a  ns.Kt  series  of 
ccsntract3.      'H^us  tha  subject  was  fci^rzid  to  explicitly  define  a  stable 
prcc.3E3  by  vihich  his  c^vTiings  would  bs  deterniined. 

Oie   advantage   of  thi:?.  procedure  v?as,  of  course^  thst   it  . 
pc-rndttad  the  siibject  to  define  v;hsn  his  poriod  of  iGarning  (net 
31  edification)  vjan  e3s»-5ntially  ccmplete.      Another  and  perhaps  rnot^e  important 
cdvantsga  was  tlist  by  cxef^ining  the  resulting  rnechanism  we   could  observe 
dir-3Ctly  tha  structure  of  ths  probi&ra  solving  control  process  which 
hed  c-ivolved  froni  the  i:.i2b:;ect's  exp^rienca.      We  arc  na'c  so  nsivo  as  to 
bsiieva  that   this  prccsdurs  did  not  effect  tha  procsss  being  observad. 
It  saerris  quite  likely  that  the  pressure   to  devise  a  rula  would  force  the 
subject  to  regularize  his  bidding  rnore  so  thazn   if  no  x'outine  was  expected 
of  him.      In  addition  it  seer.r-:  quite  unlikely  that  the  pix>ces3   of  con- 


tructirif^  a  control  process  has  w«l.l  defined  end  point  such  that  frcra 
then  on  the  subjectts  play  would  "naturally"  heve  been  con^plctely  consistent 
with  ths  rsspcnse  generator  ha  dsacrihsd.     Tnei-^3fo!pe ,  rather  than  loc^king 
on  tho  rules  which  rasalted  from  this  series  of  experirasrits   as  indicativa 
of  fiiu'J  design  wa  look  on  th<^m  rather  as  cross  sectional  evidance.  on  an 
on-going  process. 

thti  pspect  of  the  experiroantal  situation  which  permitted  this 
kind  of  snaiysis  was  its  extreme  sitfiplicity.     Tlia  subject  could  easily 
coiisider  all  pcssibla  outcomes  en  each  trial  ai-sd  list  tha   responses  he 
V70i'ld  mcke  to  each.      Thus  it  was  conceivable  at  least  that   on  eg^ch  trial 
the  subject  could  have  defined  a  rule  for  his  bidding  on  the  next  trial. 
In  ths  serias  of  cxporiniants  just  described  he  was  asked  to  record  caily 
one  of  these  ruij.es  at  that  point  in  his  experience  where  this  rule  was 
changing  rslatively  slcv.'ly.     Observation  of  such  a  rule  wes  therefore 
clearly  not  viewed  es  en  invariant  parameter  of  that  subject  who  vjrote 
it  5  but  rathar  a  direct  observation  en  the  form  of  the  process  by  v;hich 
he  allocated  his  problem  solvin;:^,  capability  to  sn  envircgrsinent  whose 
complexity  excsed?5d  his  abilities  to  deal  with  all  aspects  of  it 
simultaneously., 

Ten  subjects  participated  in  this  final  series  of  e:tperinsnts, 
•Foor  of  thera  vers  undergraduate  engineering  sx-jdents  at  M.IcT,   and  the 
remainder  v;ere  undergraduate  majiaj^ainent  students  at  Mortheeiitern 
University.     Tha  mles  for  bidding  v;hich  they  recorded  are  shown  in 
Appendix  E, 

The  hypothesis  that  these  rules  v;ould  be  in  the  form  of 
discrimination  processes  which  v/ould  associate  x^alatively  oimple  stimuli 


with  2»elatively  simple  behavioral  operators  was  confirmed  in  every  cssg. 
Tne  rules  written  by  subi'?cts  F  End  1.  are  shov.-n  below  with  a  flow  chsrt 
of  a  disci-inination  ppocess  v;hich  v;ill  yield  the  ssme  behavior, 

1«     ,P;t;\^Q  written  for  .sirjiB--l-!{^^^^^,^;f^ 3^,^-'V:ignt-.J?v^?^jb jprt^F; 
"Start   at  $1,00.      If  you  overbid  (loss)   lower  by  $o25 
until  you  are  unvisrhio  (uin).      If  you  underbid  on  first 
bid  increase  bid  by  $.50  until  you  are  over  it.      Lcwar 
bid  by  $.25  if  lose  etc..  until  wins  by  underbidding  and 
then  incrasse  bid  by  $.10,      Frcm  thftn  en  if  last  bid  was 
overbid  incrsass  by  $„05  from  last  successful  bid.     If 
successful  in  2  successive  bids  increase  to  $.10;  if  not 
successful  on  tha   $„10  increase^  rstum  to  $.05 „     If  not 
successful  on   any  particular  bid  decrease  by  $.02   for  naxt 
two  bids   End  then  by  $.05  for  next  two  and  then  $.10  until 
you  underbid." 

S^L.§*£ES2-^'^'^  Win  on  last  trial? 


,/     \ 

I, "3!=;  fio 


Apply  up  /^pply  dc/m 

Operator  Operator 


■^'^lew^'itton   for  two  verisbis:  experiroent   by  subinct  F: 

"Start  at   $1.00  if  you  overbid   (losa)  in  both  raarkets   lower 
left  by  $.25  until  underbid  then  right.      If  you  underbid 
(win)   in  both  market.'^   en  first  bid  increase  the  bid  in  the 
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right  market  by  $  .50  until  you  ara  over  it  (lose). 
Lov.'er  bid  en  right  by  $.25  if  lose     etc.,  until  wins. 
After  successful  bid  in  both  markets  after  Icwcrino  of  $.25 
incr-sase  of  $.10  in  both  markets   (right   first).      If 
successful  in  right  market  and  not  laft,  decr^ss*  left 
until  successful  in  it.      If  not  successful  in   3  bids 
dec5r«Ese  (by)  $.10.      After  success  in  left,  increase 
right  $.05  foi'  tvro  turns  and  then  to  $.10  if  still 
successful.     If  unsuccessful  in  both  aarkets  decr.^ase  $.05 
in  left  until  successful." 


Goal  Struct ura 


WH  last  trial? 


Apply  up  Operator 

in  market  not  chsnged 

frcra  pi?evious  trial 


V      ^ 

Yes 


Wo 


HL  or  LW  on  lest  trial? 


Apply  doim 
Ops rat or  in 
market  which 
L. 


Apply  down 
Operator  in 
loft  market 


The  goal  structures  described  by  subjsct  F  b-£^  virtually  identical  to 
thcs«  v,-8  had  hypcthesised  for  subjects  M,  G,  aid  S  without  their 
ciGSCrxbinj;  rhsrn. 

2.      Rule  written  for  sinple  variable  expariraent  by  subject  L. 
"Start  at   $1.20s  then  for  each  correct  (win)  numbei-" 
(bid)  go  up  $.10.      Tor  each  incorrect   (lose)  nurnber 
(bid)  drop  $.15. 

Goal  Structurs^ 

W.C81  last  triel? 


Yes 


Apply  up  opevator  Apply  dcin  operator 

Rule  v/ritten  for  f.;o  variable  situation  by  subject  L. 

"Ste'rt  at  $1.10  (both  roarkffts)  •?•  $.10  each  correct 
number     -  $.20  each  incorrect  number. 

If  win  and  lose,  drop  lo^a  sad  raise  as 

soon  as  wins  two  timas.      Tnen  alternate  L,    P. 


Goal  Structui« 
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Yes 


Apply  up  operafor 
in  rnarkot 
unchanged  fi-cm 
previous   trial 


Was  la^t  trial 


Yes 


Apply  down 
operator 
in  markst 
which  lost 


i 


Apply  do^m 
operator  to 
market 

from  last  crial 


7his  ^.am^   .napping  is  possible  in  the  case  of  all  (lo)  subjects.  We 
accept  therefore  the  hypothesis  that  the  process  of  prcJ^ie,.  solving 
control  is  a  discrimnating  process  which  associates  events  in  the 
environ.,.nt  with  specific  problem,  solvir^g  operators.  -The  i^npiications 
of  this  J^ssult  will  be  discussed  in  the  next  chanter. 


VIII.    ^}£^}^J^J^___^j;ojpj}cj^}lsmis^ 

By  creating  extremely  sxrnpls  experimental  situations  9  it 
has  been  possible  to  demcsnstrr.te  that  subjects  allocate  their  problem 
solving  ability  to  varisblfiS  in  their  envircnmsnt  by  means  of  relatively 
stable  discriminating  functions  defined  over  attributes  of  this  set  of 
variab3.es.     Since  this  theory  differs  so.newhat  from  hypotheses  which  have 
baen  suggESted  for  this  process j  it  seems  vjorfchv;hile  to  consider  some 
of  the  implications  of  this  revision  for  concepts  arising  from  those 
hypotheses. 

'file  concepts  of  satisfaction  end  dissatisfaction  hava  been 
held  to  b3  the  states  of  tho  orj^anisation  which   controlled  problem 
solving  activiry.     In  tha  early  stages  of  our  investigation ,  a  mechanism 
was  sought  v;hich  would  independently  predict  thase  states  on  thg 
variabi9(s)  in  a  subjac-t's  environraant.     By  examining  some  of  the  data 
froiT)  the  t'^'o-market  bidding  esparimants  however,  vje  can  see  that  the  way 
these  concepts  have  bsan  used  can  ba  raisleading. 

Having  previously  sho-.<n  that  in  the  single  market  case  ths 
subject  applied  an  up-operator  to  the  bid  price  when  he  was  successful 
in  his  prior  bid  raid  n  dovm  operator  when  he  failed  to  win,  vo  rsn  a 
few  trials  of  subjects  in  the  two  market  situations  with  no  canstraint 
on  their  problem  solving  ability  i.e.,  they  could  change  their  bids  in 
either  or  both  markets  on  each  trial,      VJe  found  in   all  cases  that  they 
continued  to  use  the  sa-na  associative  process  which  they  had  established 
in  the  single  market   case— applying  it  independently  to  both  markets. 
It  was  only  vjhen  a  constraint  was  placed  on  their  problem  solving 


ebility  that  thair  behavior  changed.      As  a  result  of  th»  constraint 
they  could  only  apply  a  problem  solving;  operator  to  one  of  the  two  narkats 
and  '.-re  found  that  thay  dealt  vjith  the  increase  in  complexity  by  elaborsting 
the  di,scrir,unaticn  process  v;ith  which  thsy  selected  the  problem  solving 
opei-'atcr.      It  in  impoi-^snt  to  note,  haievsr,   thst  as  a  result  of  ths 
constraint  they  wers  forced  to  behave  53  though  they  v;are  sa'cj-sfied^ 
with  their  psrf cnr.an ce  in  that  market  v;hicli  did  not  rsceiva  attention. 
Tneir  earlier  behavior  itidicatad  quite  clearly,  however,  that  th^y 
v?ere  not  satisfied  i^e.,  p;iven  the  oppo-rtunity  thsy  vjouid  have  chsnged 
thsir  bids   in  both  jnarkets.     Tiius  satisfactira  with  most  variables  in  a 
rnultipli  variable  GnvircnKsr.t  is  a  logical  consequence  of  th&  fact  that 
the  decision  maker  can  attend  to  only  one  problen  at  a  titns  and  is 
dcterminsd  by  the  process  of  problem  solving  control  rather  than   a 
determining  factor  in  it. 

Another  aspect  of  the  satisfaction  or  aspiration  level  tbeorj' 
of  prcbisin  solving  control  was  that  aspiration  levels  wars  seen  to 
rise  on  success  and  to  drift  doijnvj ard  on  failur>e.        In  behaviora}.  terms 
this  iiiipiies  that  problem  solving  will  continue  even  in  the  face  of 
irapi^oving  conditions  and  that  problem  solving  TDipht  be  mors  persistent 
on  variables  i;hcse  parforniance  is  declining.     Within  the  context  of 
5  theory  vyhich  raquii^ad  violation  of  an  aspiraticn  level  to  trigger 
problem  solving  these  effects  could  only  arise  if  the  level  of 
aspiration  had  soirMa  rather  particular  d,^/naraic  properties. 

Within  the  theory  we  have  proposed,  haievor,  no  such  dynaiuc 
n^chanisEi  is  required.      Problem  solving  activity  is  assumed  to  be 
continuous  and  the  associative  prscass  merely  allocates  it  to  various 
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aspects  of  the  envircnnient.      Tlius  it   is  predicted  by  cur*  theory  that 
problem  solving  wi3.i  continue  ii}  tha  face  of  improving  conditions,   and 
further  that  problem  solving  may  very  vrell  be  persistently  applied  to 
variables  in  the  environp.ent  whose  perfornance  is  declining.      In   this 
theory,  however,  no  dynamic  mechanism  is  required,      A  relatively  static 
associative  process  vjill  interact  dynamically  vjith  a  chanj^ing  environnent 
if  the  rate  of  problem  solving  activity  is  taken  5S  a  constant  instead 
of  a  variable. 

Basidss  acting  as  triggers  for  problem  solving,  aspiration 
levels  have  also  been  useful  in  theorizing  about  the  stopping  of 
problem  solving.     Tne  whole  notion  of  satisfici-ng  has  grown  up  aro^ind 
the  concept  of  a  level  of  performanca  on  a  particular  variable  which 
is  sonaho'/j  "good  enough."     It  is  interesting  to  see  hov?  this   concept 
can  be  handled  in  terms  of  the  proposed  theox-y.     Tvjo  reschaaiisms  are    ' 
suggested-  E2/     The.  first  is   chat  of  a  behavioral  oparator  with  a 
"natural"  and  point,      He  raight  take  driving  a  nail  with  a  harsnar  for 
an  exaniple.     IJe  do  not  have  to  consciously  limit  hoH  far  we  drive  a 
nail  with  a  single  blow  of  a  hsri-msr  under  most   circurastances  because 
the  v?ood  does  it  for  us.     Each  application  of  the  operator  "hit  the 
nail"  moves  the  nail  only  so  far  and  this  constitutes  a  natural  end 
point  for  tha  oparator <•     We  can  than  decide  whether  we  want  to  apply 
the  operator  again  or  stop.      To  do  this  we  use  the  second  m-achanisin  . 
and  the  cana  to  which  ths  experimental  work  of  this  study  is  devoted. 


'if.sss  5i.-3ci-!Esis-:3  have  also  b&sn  suf^^Gstod  in  Millar,  G,   A,  e  Galejntor 
E.p  enO.  Pz'ibrc-'^e  Kc  H.     Plgis  ^1^.  ''''^'■•i^;£jjcturg_o^.  Bghavior^  Henry 
Holt  enu  Co«  .  ^'sw  Vc^'c  ^  ISW 


I.'e   ask  oursslvrir;   to  v.'hich  variable   in   our  environirront  vs  wjKh   to 
apply   o-ar  probi.-in  scivin^^  Gbili.tip.s  nc-xt.      I:~   "hitting;  the  nail" 
is  not  called  for-th  by  this  prccsss  v.'o  do  net  hit   it   sf^«in„     S-'e  do 
sofoethirg  Ci2s-2.      Tnus  s  33  a  rosult  of  the  fact  thcit  the  problem 
Golvinj3  prcc3S3   can  deal  •..'Ith  only  one  variable  at  a  tirr-e,   n  ctcrt   rule 
for  the-.  neKt  vjirir.bls  e'Utcmatically  is  a  stop  rule  for  the  previous 
var-iable  end  no  separate  tr.achenism  is  requirsd, 

Tiiii  above  analysis  indicates  tbst   a  stsblo,  ?ssociative  proces 
dafin-vi  over  tlia  at^tributes  of  the  docioion  makers  enviroriKent  can  be 
substituted  for-  those  v.^-chanisins  which  have  bean  hypothesized  v.'ith 
ivsspect  to  th^iOi'Les  of  bahjiviori?!  ccr:trols  based  on  indspendant  aspira- 
tion levGls„      In  view  of  th'O  empirical  evidence  in  favor  of  thin 
associative  theor'y  wa  aiv^  lea  to  conclude  that  this  ni^y  constitute  a 
inor-r2  fryitfuJ   frjrr.awoTk  foi^  studying  docisicn  bohovior  than  the  earlier 
thocr-Vv     V.'3  ara  furtiisr*  sncoux'Svj'^d  in  this  coiiclusicn     by   ihe  fact   that 
cur  thaory  c•■BrT.\.^  to  explain  phencKisna  in   fiddition  to  thc^a  v:hich  have, 

b<sen  ascribsd  to  the  aapirstion   i-sv-sl  jihoncnanonc 
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i'P.d  fi?.rch  den:cv-ibs   the  ncsd  for  a   tbnor^y  of  focussing  in   addition   to  a 

th-ior-y  ■•;hich  will  predict  tha  starting  end  otoppinfi  cf  problem  solving,. 

"Sines  not  ?iil  derssnds  racaivA  cttcnt2.cn  Jri  tna 

ss~!3  tirivi,-   «■£(   irr;port?.nt  part  ot   tne  tneory  cf  organizational 
objsctivas  is  to  predict  when  a  par-tictilar  unit  in   an 
organizstion  vriii  al-tend  to  particiilsr  goals.    .    .    „ 
Hh5tsvc?r  the  experianca  it  shifts  the  attention  focus  J' 
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Clearly  tlie  thsory  we  have  rjroposed  v'ill  serve  both  as  a 
focussing  mechanism  and  as  problem  sclvinR  conti'ol  occc^i'is  because  we 
have  suf?.gest3d  that  the  two  procassiss   aro  idantical^      Tlie  process  by 
vhicii  prcbis;?!  ?;olvino  sbi-lity -.15  allocatod  to  variables  involves  a 
sconYiin<?  of  other  variables.      It  cleurly  thei'(ifor-3  serves  ths  focussinp, 
function   thought  to  be  rsqiiirsd  in  t-dditiou   to  an   espiraticn  levsl 
theoi-'y  of  problein  solving  ccatpol. 

ScsTfS  ovidsnce  supporting  the  hypothesis   thpt  tlttj  associative 
sfi'ucturo  VK-;  ST^  proposing  is  rscisonshly  stable  and  to  a  dvijjree 
prsdicti'.bls  .is  indicat^^d  by  a  study  perfcnned  by  Simon  and   Dearbom, 
After  pi-essnting  a  group  of  industJ-'isi  executive's  with  a  description 
of  a  rath^ir  genRral  b-osiness  situation ,  thay  found  that  the  prcblevns 
racopnizad  by  these  SKecutives  v?ere  hirrily  corrt^iatsd  with  the 
it'dividual  executivob  profesc-^ion:?!  experiencs.      Oar  theory  -TOuld 
pi-'sdict   this   rissult  if  v;e  assinne  that  in  their  years  of  oMparience 
these;  6>:ecutivs     had  bnilt   sssociatiro  structures  and  problam  solvinp. 
opsratcr?  which  w-sre  highly  specific  to  their  particular  functiov:   in 
tha  orf*a:iiz£tior!c      Thus  accountants  vould  see  control  pi'oblems, 
prod'icticn  !nsn£;2or3  v.'OLild  sse  scheduling  problGms.,   and  traasurc^rs  vould 
se5  cash  problsTns  iji   ths  sarfia  situation  s5.inply  bocau;;e  these  vjars 
ths  specific  asscciatia-is  thay  had  ioarnsd  to  relate  to  the  rather 
E3nsral  sti-naiic 
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VJe  have  not-?  prccesdsd  frow  g  question  of  hov?  solutions  to 
prob-lems  miglr;:  bs  inplernsnted...  through  an  investigc^tioj-j  of  the  procsss 
by  K'hich  problems  a/^?  defined,,  to  a  theory  vjhicl-i  suggests  bshavior 
is  v'slatod  to  a  changing  environment  by  li^ans  of  relatively  stsbla 
asscc'istive  nachanism.     VJe  ar-o  ncv;  in  a  position  to  raeKainine  ths 
qu.,':stion  which  started  this  invtatigation.     In  the  ne^^t  chapter,  vjg 
x.'ill  discuss  SOW8  particulars  of  sn  attempt  tc  r.odify  behavior  by  raaans 
of  i-5Rp2sms-nt.lng  a  schGduling  systeiTi  in  a  small  fsctor^y  and  an  attempt 
to  relate  GUI'"  •cheery  to  some  of  these  theories  of  this  process  v;hich 
ws  discussed  in  Chapter  II, 


In  tha  avann^sr  of  1958  vje  hsd  -the  oppo:^tunity  to  spend  several 
vreeks  in  a  factory  vmosc-  msTjager  had  j.nit5.ally  undertaken  the  use  of  a 
rathsr  soph.tsticatod  sdiGdulinjy  systcra  fiboi't  thraa  years  before,      "itie 
purpcsR  oir  cur  visit     -.-.'ss!  to  raevalucste  tb©  cost  parainetsrs  upon  which 
ths  raco'L^'TnendaticffiH;  or  ti':^  systsji'i  x^sco.  bsssd  and 5  es  a  result,  we  telked 
at  some  lejip.th  i-fith  roofit  of  those  pacpaie  in  the  factory  who  had  been 
ccnnscted  with  >:na  appiicsticn  of  the  systetn.     Much  of  cur  description 
of  tha  p-^ocsG5  of  this  appiicatiorj  is  bv=S3d,  thort^fora,,  en  reports  of 
people  vrho  porticipatad  i.v.   it  rathsr  thci  our  own  obssr-vaticns. 

Cur  initial  contact  wcis  with   the  factoi-^y  Vtsxisp,&t'  uho  described 
in  non-a  dstoxl  his  part  in   th&  dcvelopr.tent  and  impleraentaticn  of  the 
system,     ilndapendent  of  vihat  his  effoi-^-cs  inaj'  have  contributed^  he  had 
strong  persoDDi  feslinns  of  par-ticlpstion  in  both  these  procssses.     Hs 
was  pleased  that  the  systsin  hzi  "vjorksd  owe  so  well."     Frc;;",  our  initial 
Cdsc-dsziicrris  ^  v;e  got  the  distinct  inor-sasicr;  that  the  scheduling  syster.i 
was  r,;?.king  a  rssed  contribution  to  the  plr^nt's  opes'aticn. 

Having  been  sssicyjed     v;orJcing  spece  in  the  production  scheduling 
offics,   our  next  contcCt  was  V7ith  the  clerk  assipfisd  the  rtspc^isibility 
for  ths  ccrnpiitational  vjcrk  ccnnsctsd  vjith  the  scheduling  syateiJio      Ha 
p;av3  us  quite  a  diffisrent  picture  of  ths  sffectiveneso  of  ths  application. 
Er.ch  itonth  it  wss  his  rssponsibiiity  to  co'inpute  the  apsf^regate  v;ork  force 
ctid  j:;rcducticn   rate  irnpiied  by  th-.t:  system  for  the  coming  mcnth.     Based 
on  these  results  and  inforiraticii  on  the  current  stock  levels   5r:d  order-s 
for  the  VGricns  items  in  ths  prcdv.cc  line,  he  convesTted  the  ag^.gregate 


In   the  r.ur',r-:5v>  of  1958  we  h«d  Irhe  opp>cvtun.x1:y  to  sPxiv.d  several 
v;co.5xS  in  a  factory  whcs^  ,?ren3 :;;.':: r  had  .Initially  undert^Jcon  tha  usa  of  a 
v-uthox"  cOphis"c?.cated  sn>K-duling  system  cil)out  thraa  y<?iar3  bofors.     Tlis 
purpcsG  Cm'  our  visit     v.-sn  tc  rs5V?l'!^ite  the  cc*;t  pararastGrc  upon  v.'hich 
the   raccjnvscn-J -:.<:ior.!:-  of  tiv?.- .■■:yo-::G:-i  i^^r-o  basad  3tidj  nr,   a  result,  Vra  taLVed 
crt  soni3  lenfy-irb  with  jrifist  of  thcrie  psopale  in  tlis  factory  who  had  bssn 
■:;:nn;?ctsd  with  the  p.ppixcatif.-;.  -of  the  ::y"Vi;Tfi.      Much  of  cur-  descripticn 
of  tha  process  of  this  applicatici:  iy  bssed,  thorefora,  eri  reports  of 
p^opla  who  yarticipffved  in  it  r;i:thchv  thian  our  cm  cbservati ens. 

Citr  initial  contact  '-''as  with   tlia  factcj^y  iTicnav^si'  '..'luj  dcEcribod 
in  30T!:3  dot-oil  his  pavt   in  ths  dsvsic-.^mant  and  impieawntation   nf  th-s 
systftfii.     indfipendsnt  of  whst  his -riffcrts  roay  hav$  contributsid^  Vis  had 
stronw  peraoual  feslinj^a  of  pi.rtic\.r.nticri  in  both  thera  prtcess-ic.     He 
'.ras  plsi-'ied  that  .the  sysb.'in  hc-d  •'uorrkod  out  so  vali."     Fr.--.:;  cur  initial 
diacussicns,^  ue  got  the  distinct  iT.-;p:<v^t:si&r.  that  ths  scbedsilin-^  systen 
was  fraking  ^  reol  ccntrcibuticri  to  the  pisnt-ct  cpsri'tition. 

Hi'^ing  been  ar.si<v.ed     '-'ftrkinc;  space  in  the  production  scheduling 
Oii'.'c.;.;   cur  r^ent  contact  v/as  with   t'ns  ciork  assip.n-^d  the  responsibility 
for  th3  cc::D'.itciCicnai  work  C!:;rii-3Ctsd  vd'th  th^s  s-JhsdMlir.g  syntari.      H.3 
r.:avc  UB  q-ait:;  e  diffcn'ent  picture  or  tha  i:.ffaetiveneoG  o'C"  the  application. 
Cac'i  -jcnth  it  :;5S  his  rasponsihiiity  to  ccarpuce  the  ap,gi-.?:gHte    ■•'ork  force 
;r:!:l  production  vats  iinpiiac?  by  ti:^  ^iyst-airi  for  ths  cotrjing  mcnth.     Based 
cp.  thesft  results  and  inforrr,£:\.icn  on  the  cutTont  ntcck  lavclc  -nnd  crclsr-s 
for  the  varicas  its;ns  irs  thsi  prccnir:   line,  he  corivsrtad  chs;  s~:r;;r.:i2ate 
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fij^re  c:i  prodiicticn  ivrte  into  item  quantitieo  by  means  of  a  v?3ll  C3firied 
c.llocr.tioTi  pr-ccedure,      Usinjr  a  britch  si?,e  ru.ls  he  then  converted  SBch 
of  thase  item  araottnts  into  nucibars  of  batches  of  specific  sizes  and 
prepared  a  production   ticket  indicatini^  raw  materials  quantities  snd 
procsssinjT  specif ications  for  each  betch.     Upon  ccntpleting  tiese  tickets, 
rcprasenti-ng  ths  production  v;hich  the  system  cal.led  for  during  the 
coning  wcnth^  he  hunj^  then  on  a  pef^  board  in  the  prcducticr/  scheduling 
office  whera  they  covild  be  dr£v;.r>  by  the  various  plsnt  foj-^meTv  who 
controlled  the  particular  seoxiencs  in  whidi  the  plant  equipment  was  to 
be  U5t:d.     In  17105?:  respects  the  system  which  the  clerk  described  sounded 
like  a  v^sll  esta]5lish'sd  and  effective  application  of  the  scheduling 
syst'^m.     He  looked  fovnjard  to  examininf;  its  economics  in  more  detail. 
The  clerk  then  described  what  fi'ssraed  to  be  a  defect  in  the  system:     the 
for.i;ii-3n  never  used  ths  production  tickets  which  the  system  yielded. 

As  it  turned  out  "never"  vras  too  strong  a  word.     V^e  learned  that 
the  forenien  actually  decided  on  the  particular  product  and  the  quantity 
they  vjanted  to  make  bafc.re  co-ning  to  the  prc-duction  office  for  a  tidtet. 
Tliey  wci>ld  then  look  through  the  tickets  whidi  the  scheduling  system, 
had  yielded  and  if  they  foimd  a  ticket  which  matched  their  needs  they 
u!52d  it.     If,  hc-A'avar,  the  syst'sra  had  not  yielded  the  ticket  which  they 
felt  thsy  needed 5  they  asked   the   clerk  to  prepare  one  for  them  to  use. 
Examination  of  a  file  of  unused  tickets  for  previous  months  indicated 
that  about  half  of  the  production  carried  cut  in  the  factory  vjas  on 
tickets  which  the  scheduling  systera  had  yielded  automatically  and  the 
other  half  V7a3  porforraed  en  tickets  sp°.cifically  requested  by  ths  fore- 
men.    By  considering  this  fact  elciio,  ha^'avers  it  would  be  easy  to 
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overestimate  the  influenca  of  the;  schsdulinR  system  an.  the  item 
prcduction  dacisions  in  tha  factoi-y.     So  far  cs  we   cou.ld  tell  the 
foi\'!«n's  decisions  t.'ith  respact  ro  what  would  be  produced  were  inj;de_ 
qui.te  inclep<^ndentl7  of   cha  output  of  the  sdicduling  syst^K, 

In  an  attenipt  to  f^ct  sane  insight  into  the  reasons  behind 
this  flaw  in  '.?hat  othsi-vise  seamed  to  bs  a  model  scheduling  system 
vfe  spent  considerable  tiirie  talking  with  several  foramen.     As  thsy 
dascribsd  it  th^ir  enviioonraent  was  vsr-y  ccjnpl^x.     Tn&  proca.ss  by  '.^-hioh 
th'Sy-  tiscidsd  what  to  prclucG  inoulded  considsraticn  of  inver.tory  levais 
snd  orders  for  the  various  products,     the  physical  capabilities  of 
individuals  in  thsir  creWj  union   contract  clausss  regarding  job  descrip- 
tions for  variouej  classes  of  sriiployees ,  teohnologic'il  limtatioris  en  the 
fi.^'xibility  of  procass  squipnsnt,   cost  controls  en  labor  ut i li :;eti c-n , 
spscial  rush  ordars  from  custc^mars  or  salesmen,  cpportunitien  to  "v;ork- 
off"  oo'^oi'stG  inventory  iterj;;  in   curi^^nt  prcducticn  batches  <   limitations 
on  certain  kind?,  of  service  equipment  like  buggies,  ■scaleSs  etc» »  and 
many  others.     By  accepting  their  psrcepticn  of  the  decision  situation, 
it  was  easy  to  understand  tha  process  hy  nhich  they  decided  v;hich 
prct-luct»   iind  v/hat  quant i-ty  to  prcducB.      Foreman   appeared  to  arrive  at  a 
decision  as  to  which  probism  solving  cpsrator  (produce  a  batch  of  Product 
P  of  size  Q)   to  apply  by  a  process  of  discrirainaticn  based  on   attributes 
of  their  Gnvironmantn     Through  ineir  years  of  experience^  the  foreman's 
discriiijitJciticn  proc^pses  had  beccnir-  highly  spacific  and  they  described 
no  difficulty  in  deciding  what  to  do  n-xt.      In  fact,  it  was  c.n   i:r.portant 
part  of  their  job  to  mske  this  d'^c?oion. 

The  output  of  ths  sche«.iMling  system  in  the  form  of  a  fixc-d  set 


overastiiTiircG  the?  influence  of  ths  schsdulinp,  syste::!  op    the  iter'. 
prnducticTi  docisiop.s  in  the  fcc'or-y.      So  for  oS  we  c.  ild  tall  "the 
fornan's  dGcisions  i;i-;;h   r-aspact   co  v'hat  would  be  produced  wore  inada_ 
quite  ir2dap-sndenl.lv  of  ths  output  or  the  Kchoduliu^  syatartu 

In  an  sttenipt  to  net  scsno   ;/Hsifjhi:  into  ths  resiso-.v:'  behind 
this  flsv;  in  v.'hat  othai-wiss  S'^arred  to  be  a  nodcl  scheduiinfj  sy.Ttcm 
'.•?e  spent  convjidOi'^able  tiine  talking  vrith  several  j/or-fiinsn.      As  thsy 
da£c;'"ib2d  it  thsir  envircnvrsent  wa?  very  CKT:pi':^>j.      Ths  process  by  which 
tVK-iy  d3cid-=d  what  to  prcduca  inculdad   ccnsideraticn  of  invftntory  levals 
end  ord^^rs   for  tho  vssr^ior.s  prcdtictT.t     the  ph.ysical  CGpaliiliti&s  of 
individuals  in  tbair  crsw,  lipicn   ccntrcsct   claur^es   re^rirdirf;  job  deftcrip- 
tions  foi''  verious  classas  of  i-ippicyess ,,  teohnolcgical  liinitationn  en  the 
flexibility  of  procsss  squiprcsnte   ccst  controls  o?}  labor  utiiii^iaticn  j, 
specie!  tu^  ordsrs  from  custcpsrs   or  calssmer. ^  cppor'cvnitiGr.-   to  "'.?or=]c- 
cff''  ciisolete   inventoiy   ite:n;:;   in   curi-snt  prcdoctlen   batche?^ ,    liTt^itstions 
en   cel/tc.'.r.   kinds   of  service  isnuipiTieTit   like  bupgies,   scales^  etc.  9  end 
ii'^ny   othGtvJ.      By  acoaptin;'  their  percspticn   of  the  dscistoi,   :lti:3ticr> , 
it  vrag  escsy  to  understand  tha  pr-rx^sss  by  vrhich  thsy  dccidftd  v.'hich 
prcduct,   <ind  v?hat  quanti-tj'  to  produce,   .  Fcrcsn-.an   appeared  to  arrive  ;:;t  a 
decision  '~.s  to  which  problem  solving  cpsrator  ( produce  s  batch   of  Product 
?  of  size   Q)   to  apply  by   3  nroc3?s   of  disGrirdnaticn  bfiyad   on   sttributos 
of  their  anvir-onr-iant*     Turough  •iheir  y::^?.?   of  «ixpriri<r.-ics"^  ths   f or^srr.j;/! ' s 
disc;?^:r:iv::iti':r<  prr-c5?:7.Qf;  hsd  becc-s  highly  spacific  aid  thay  dascribad 
no  difficulty  in  deciding  v;h at  tc  dc  rii-.xt.      In  fact,  it  wsa   an   iripoi-tant- 
part  cf  th^i;;   job  to  Tvj^ke  t!':".  •    ;    -jicn, 

Thci-  output  Ox   the    ;..:-..    I."  .;!':   -syc^terri  in  rhe  fov^m  of  a  fixc-d  set 


of  batch  tickets  coinpliccted  this   job,  ho-.-.'v'vcrj   for  it   reduced  ths  set 
of  probicin  sclvinp,  oporatoos  available  tc  the  foremen   (if  tr-.ey  wished 
to  follow  the  racctnriiendations  of  the  system).     It  implied  that  the 
attributs  "batch  ticket  on  schedule  board"  vould  have  to  be  added  to 
thair  discriTninatian  prccess  at  sonis  point   prior  to  choicG.      Tnis  in 
turn  irriplied  that   certain  ot!)ar  attributes  rnight  have  to  be  excluded 
fi-'os:  the   choice  process.      In  the   foreinen's  v/ords  these  were  "things  the 
system  didn't  take  into  accoimt."     In  the  process  of  implement  in  (7  the 
syst2n!,hov;evor^  these   conflicts  Yicd  been   removedo      As  it  has  bean 
explained  to  the  f  orerr.sn  ^  the  new  scheduling  system  v;aa  intended  to 
help,,  rather  than  hurt   them^   and  they  viere   instructed  to  use   their 
judgitrsnt  to  ovsrrids  the  system  if  they  felt  it  necessary.      As  it 
tur:;ed  out,   they  felt  it  necessary  indeed,  and  half  the  production 
in  the   factory  tutnied  out  tc  be  an  exception  to  the  scheduling  syotem. 

Ue  then  looked  into  the  labor  control  side  of  the  sclieduling 
system.     Each  months  the   clerk  v.'ho  performed  the  scheduling  calcuiaticn^, 
sent  the  raccnrirandation   of  the  system  to  the  plant  superintendent.      In 
ccmparinf^  the  record  of  these  recon;jT»£ndations  to  thi  emplcyriient  records 
v/e  found  fev:  instsjfices  where  they  agreed.      To  investigate  these 
discriapancies  we   talked  at  some  length  with  the  plant  superintendent <. 

With  responsibility  for  the  manufacturing  operations  in  plant, 
the  superintendent,  too.,  faced  a  very  complex  environment.      Ta&  peculiarities 
of  the  uriion  contract  made  the  internal  flexibilities  of  the  work  force 
somewhat   limited.      Training  allowancas,   and  seniority  structures  had  to 
be   considered  in  most  internal  transfers.      Labor  grievancies  v/ith 
respect  to  work  assin-iir:ents  5  pay  rates  5   and  work  methods  took  up  a 
large  amount   of  his  tirns.     Host  external  pressures  for  i\ish  orders  and 
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inventory  control  vere  exerted  on  him.      He  worked  closely  vfith  the 
foramen  on   these  probl2!ns.      Hs  naw  his  problem  of  labor  control  primarily 
S3  one  of  s^itisfying  the  clamands   03"  the  factory  budget,      Ti-^e  foremen 
Qxpsctcd  to  hovs  the  budgeted  labor  content  of  the  production  they 
scheduled  avsiiable  vch^n  they  needed  it   and  the  plant  manager  expected 
these   costs  to  be  z^educed  when  they  vjarc  not  being  transforr^ied  into 
product.      The  use  of  overtime  v/as  one  of  the  variables  he  could  use  to 
satisfy  thsse  demands  but  the  factory  budget  placed  a  monthly  limit   en 
the   amount  of  overt ime  he   cculd  schedule  so  there  vere  times  v.'hen  he 
felt  he  Iscked  even  this  degree  of  freedom. 

Ha  appeared  5  ho^.-.'evers  to  have   a  vei-'y  positive  attitude  toward 
the  scheduling  system  and  said  he  tried  to  foJlov;  it  vjhen  he  could.     He, 
too, understood  that  tha  r>ystam  wss  designed  to  help  him  cind  he  thought 
that  perhaps  it  did.      He  had  also  been  told,  however 5  not  to  foilov? 
the  recoffnnendstions  of  the  system  blindly.      He  was  to  use  his  judgment 
and  deviate  from  the  system  when  he  had  to.      Deviate  he  did  "because 
the  schedulins  system  didn't  take  snought  things  into  accc^n-c"  and  th" 
impact  of  the  systnrr,  or.   the  decisions  made  with  respect  to  v/orkforce  size 
was  modest  indeedo 

We  concluded  as  a  resM.lt  of  our  discussions  with  the  foremen 
and  the  plant  superintendent  that   tha  scheduling  system  was  having 
vir-tually  no  impact  on   factory  operations  and  we  revie'.i?ed  this  conclusion 
with   the  factor-y  manager.     He  disanrced.      Ha  felt  that  the  system  was 
vfcrkinc;  admirably.      Those  people   in  his   organization  who  V7ere  responsible 
for  the  decisions  it  provided,  ell  had  the  benefit   of  its   recommendations- 
after  all,  half  the  batches  in  the  plant  were  made  on  tickets  which  the 
system  had  generated.      There  v/era  deviations  to  be  sure  from  the  details 


=1.0  tha.  it  ..as  ™a.i.,  a  valuable  co„t.ib„«a,  to  fa.t.r,  operation. 
«.  war.  at  tha  tl^  so^v-hat  pe.-pi.:,.,  fc,  „^,,  „,  ,^,  ,^„„^_ 
rrc.  ..*at  ,,.  „a.  b.,..  and  .0  so».  e«,«  at   least,  cbse..,d,  „e  „e„ 
^o.ca.  to  ccnc.„.3  that  th.  i.P.e..ntat.<.   c.  th,  3=,.<.„li„,  ^yste,.  .ad 
faU^d  to  i.,flue„c=  the  behavior  of  the  plant  o.».™i.ation.      *  the 
=t>.er  hand.  „,  fo„„d  no  evidence  of  resistance  to  the  use  of  the  new 
syste..     .va^yone  „as  a.^ed  that  its  objectives  «e.  hishly  desirable 

pa.^  Of  the  o.,a„i.atio„  they  „e..  s„.e  it  had  helped  other,  and  that 
i-  ove.au  ,«ect  ,.,.st  have  been  beneficial.      It  „o„ld  require  a  ve.y 
parochial  view  to  consider  this  attitude  one  of  resistance. 

In  reviewing  the  process  by  which  the  system  had  been 
i^trcdocea  ...  found  no  explanation  for  its  .odest  effect.     The  .ana»er     ' 
h.^  stron,  feelings  of  participati.  in  its  dasi,^   and  a  aeries  of  " 
-=ti„,s  with  Plant  personnel  had  apparently  satisfied  a,,  fears  they 
-y  ..«  had  about  the  ccse.ueneee  of  its  adoption.     ^,.  „i,,  ...p,,, 
to  those  theories  of  tha  change  process  which  assert  that  participation 
.sa  necessary  step,  this  case  seeded  to  satisfy  the  theoretical 
raquiraments...y3t  no  change  had  taken  place. 

.xa.i„i„,  the  situation  fro™  the  point  of  vie,,  of  the  behavioral 
-  -op.s.d,  hc.,cver.  the  i.pect   of  this  scheduling  syste.  on 
th.s  rectory  or.ani.ati..  beoo.es  not  only  unde.tandable  but  predictab.e 
rne  schedulin,  systo.  was  essentially  .eneratin,  solutions  to  problems 


\ih5.ch  did  not  sxir, t— cr  n^ore  accurately,   it  ganaratecl  solutions  ro 
problcr.is  v.']iidi  the  associati vs  processes  used  by  the  dsci.si.cn  makers  in 
this  factory  did  not  generate.      Tha  reasons   for  this  discrepancy  were 
clear.      The  pcrticular  attributes   of  the  environment   to  v/hich  these  tv/o 
systems  responded  ware  not  identical.      The  scheduling  system  responded 
to  aogv'egutc   ?tnd  itein  invantory  levels,  vv'orkforca  sisre,  n  tv;c-lve  month 
sales  forecast,  and  a  variety  of  cost  estimates.      The  foremen  r.nd  the 
plant  suparintsndcint   en  the  other  hand  respond  to  agRregate  and  item 
inventor^'   levels.^  budf3t  ccnstrsints  ^  spt-icial  requests  for  service, 
availabi-lity  of  equipment  and  personnel,  etc.      Tnsse  differences  between 
these  sets  of  stinTuli  should  not  be   over  emphasized,  however.      They  ar^j 
clesriy  not  independent.      In  fact,  E.    H,   Bowman  has  found  "•"-    that   if 
the  high  fr^-.qu.'^ncy  transients  of  organiEation's  response  systems  are 
retnoved,  that  their  behav'ior  approdxnates  very  closely  that   i?iplied  by 
ncdels  based  on  econaiiic  analysis  of  those  situations  he  has  exGiiiined. 

•fills  result  largely  ccnfir^cs  the  observaxicr.s   that  vie  had 
niade^      Individuals  in  the  factory  we  observed  unarr.ir.-.ously  agreed  on  the 
u.ltifric.te  objectives  which  the  system     was   attenipting  to  acco-mplish   and^ 
if  v.'s  examine  a  conipariscai  of  thair  behavior  vilth  that  implied  by  the 
scheduling  syste.u!  they  used  for  the  same  t.lT.^e  period,  we  find  that  with 
respect  to  lov;  frequency   raspcnses  the  two  systems  exhibit  quite   similar 
»v»ar.«nooo^      u^  .yy^^l^^  thcrcfoiw  Vua'c  xioc  c«iy  did  thc  'oio  systenss  agree 
with   rsspsct  to  ionp^-run   objectives  to  a   considerable  degree,  but  also 
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their  "avertipe"  behaviorr.  vet^  consistent  with  thesa  objectives   and 
each  other's. 

If  benefits   ara  to  bg   derived  from  the   applicetion   of  tha 
schedujing  system  of  this  kind,  tharefors,  they  must  co-ne  from  its 
i:npact  on  the  high  frequency   responses  of  ths  organisations  scheduling 
process*      Tha-f:  is  impii cations  of  the  scheduling  system  nust  becoiira 
ir>fluj;ntial  nt  the  point  where  the  dstailad  decisions  with  respect  to 
prcduccicfi  and  labor  control  ere  r.iade^      In  the  context  of  our  theory 
this   c£n   only  bo  acccmplishad  if  by  some  process  the   racommendations 
of  the  scheduling  systaia  can  be  added  to  the  discrir.iinaticn  process  by 
which  decision  mskerr-;  iri  the  organization  select  the  particular  bshavioral 
cparators  they  uill  apply  in  a  given  situation. 

It  no.'/  s&ems  clear  vjhy  the  scheduling  system  had  such  mc-dsst 
impact  on  the  bshavicr  of  the  factor/  we  observed.      If  we  think  of  that 
process  by  which  ths  decision  maker  selects  his  problem  solving  operators 
as  his  judfTTnent   r.nd  recall  that   in  v.11   their  discussions  of  the 
scheduling  system  the  fore;';en   and  the  production  superintendent  were 
told  to  use  th^ir  judqm^'.it   instead  of  the  system  recommendations  where 
thexv*  was  disagre^ms;ri  L    .w.  en   thj  two,  we   find  that  this   instruction 
virtually  praclv.''?;^  the  pC3.  \bility  of  the  system's  havinp  an   impact   on 
their  behsvior^ 

The  issuirip  of  such   an  instruction  seems  to  arise  from  a 
misuTidcrstanding  of  the  behavior  selecting  procesSo      If  this  process  were 
non-specific  in  that  it   could  not  discriminate  precisely  v;hich  problem 
solving  operator  to  app3-y  to  a  given  situation v  then  we  might  eupect  that 
the  addition  of  criteria  (like  the   output   cf  ths  scheduling  syst<!m)  would 
help  the  decision  maker  make  a  choice »      We  have  observed,  however,  even 
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in  these  sir.ple  situations  we  created  in  our  experimentc  that  in  order 
to  control  the  application  of  prob.lfitii  solving  operators,   a  discrimination 
process  had  to  be  dsvelopod  ivhich  would  yield  a  unique  result. 
Attiubutes  ai  the  snvironrnsnt  were  defined  and  added  to  an  associative 
structura  until  sucli  a  discrirainaticfi  was  possible.      Thus  we  would 
expect  that  the  foremen  and  tha  plant  superintendent  had  v;ell  developed 
discrimination  processes  v.'hich  would  yield  a  unique  problem  solving 
operator  in  a  given  f^itur.tion   ?r:d  that  es  a  result  the  scheduling  system 
either  ^i^i^eed  with   this  output  (a  ticket  on  a  peg)   or  it  would  violate 
the  decision  maker's  judgasnt   and  lead  biro  to  request  a  special  ticket- 
Tne  problem  of  implenisntation  in  this  case,  thei^fore,  is  to  make  the 
ourtput  of  the  scheduling  system  an  a-ttribute  in  the  process  of  problem 
salection  rsthar  thsn  something  to  be  compared  to  its  output.     VJe  would 
predict  on   the  basis  of  this  argument  that  if  this  vjere  accomplished,  the 
schedulin?^  system  would  begin  to  influence  the  .behavior  of  the  factory 
organization. 

A  visit  to  the  factow  in  19S1  confirmed  this  predictiono 
SoroetiTne  durinp,  1559    the   calculations  involved  in  the  scheduling  sj'stem 
were  transferred  to  a  central  data  processing  facility.      This   facility 
then  b&c»5aT   issuing  the  reccH.incendsticns  previously  issued  by  the  schedule 
Clark.      Workforce  recoTTmendations  wei'e  made  monthly  as  before  but  there 
\is3   a  chanp.a  in  the  system  which  {generated  the  production  orders. 
Priority  lists  were  prepared  daily  of  those  batches  of  product  which  the 
system  judged  to  ba  required  most  urgently.      In  order  for  this  system 
uu  uovKy  nov.'ever^   it  was  necessary  for  the   factory  to  send  reports  of 
batches   co-ipleted  to  the  data  processing  center  so  that  they  could  up- 


date  their  priority   list.      If  the  factory  produced  an  item  on  the  list, 
it  K-.-s  dropped  from  the  next  day's  list.      If  it  wes  not  produced,  ho-^everj 
it  was   carried  fon-iar-d  to  tlie  next  day's  list,      Tlie  priority  system  was 
sudi   that  when  the  factory  did  not  produce  itsms  on   the  list  the  list 
grew  in  length » 

In  many  respects  this  change  initio  sc'iadulinj?  system  might 
have  been  trivial  for  if  foremen  could  ignore  tickets  on  pegs  they 
certainly   could  ig>'.ore  items  on  lists.      ITie  reel  change  in  the  system 
resulted  from  the  fact  that  they  weren't  permitted  to  ignore  the  lists. 
People  from  the  data  processing  center  were  interested  in  their  system 
being  effsctivso      As  a  result  when  the  factory  deviated  from  their 
raco'drasr.dations   they  pursued  the  matter  v;ith  the  f orenen ,  the  mtinager, 
and  even  higher  levels  in  the  organisation.      Tiiey  forced  the  foremen 
to  defand  their  beiiavior  when  they  deviated  from  the  rule--v,'hich  they 
could  do  in  each  special   case.      But  they  found  the  need  to  do  so  ennoying 
and  began   therefore  to  consider  this  a-t tribute  of  th'sir  environment 
when  they  vrere  selecting  batches   and  quantities  to  produce.      It  was 
not  surprising  that   as  this  attribute  v.'cs  added  to  their  discrimination 
process  their  behavior  begsii  more   and  tnore  to  satisfy  this  nev;  constraint 
on  it.     We  rai^ht  guass  that  they  saw  this   change  not  so  much   one   of 
foilijwing  recoininsndations  of  the  rule  as  one  of  avoiding  conflict  v.'ith 
data  processing  personnsl  who  had  becczia   another  "consideration"  in  the 
factory's  scheduling  process.     For  Mhat  ever  the  reason,  however,  when 
we  visited  the  fsctcry   in    1961,  the   production  decisions   in  the  factory 
were  essentially  those  recoruTiended  by  the  scheduling  system. 

As  a  coi-itrol  on   this   "experiment"  we  can  esaroins  tha  labor 
control  aspect  of  the  scheduling  system  in  1961.     We  found  that  the  data 
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processing  pers^.nel  had  not  taken  the  s^inie  interest  in  labr.'   conxr 
that  they  h£:d  taken  i..  nxx^duction   control,      -mis  way  hav.  been  because 
their  system  wes  not  so  obviously  distrubed  by  dev'-cionr,  in  this 
variable  or  becau,-...  others  in  the  organi--i>n   (accountBnts)  were 
clearly  charged  with  primary  responsibility  in  the  area  of  labor  cost 
control.     -Hie  e^ccountants  also  did  not  concern  thc-mselves  with  this 
output  of  the  system  because  they  looked  on  the  factory  budeet  which 
they  praparod  as  a  satisfactory  tool  for  detailed  labor  control,     ll^us 
with  Inspect  to  labor  control  the  systei.  continued  to  yiald  dispassionate 
recommendations  and  th.  production  superintendent  was  in  no  way  indued 
to  include  thc-se  results  into  his  behavior  selection  process.      Our 
theory  would  predict  that  with  an  environment  that  is  rich  in  other 
attributes  to  which  his  behavior  nug:nt  be   associated  that  this  information 
would  have  no  effect-^and  so  far  as  we  could  datennine  it  did  not. 

Clearly  those  observations  and  reports  of  people  working  in 
a  single  factory  constitute  evidence  which  is,  neither  specific  enough 
to  strongly  support  "che  theory  developed  experirr.entally ,  nor  general 
enough  to  suggest  tb..t  the  theory  might  be  able  to  explain  all  such 
sitv,ations.      It  dees  suggest  we  believe,  that  the  theory  roay  be  a  useful 
frarnework  within  which  to  analyse  and  design  attempts  to  modify  decision 
processes.      It  suggests  that,  rather  than  u-ltimate  objectives,  the  local 
stimuli  which  are  the  attributes  of  the  behavior  selection  process  are 
the  critical  elements  in  the  change  process, 

l^.is  result  is,  of  course,  not   inconsistent  with  the  human 
relation  theories  regarding  the  efficacy  of  participation.      If  in  fact 
tho  anticipated  reactions  of  other  people  to  certain  behavioral  alternatives 
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consti-tute  irriportant  attributes  of  the  behavioral  selection  process  thEn 
clearly  iiiforwation  re^erdinp.  chenges  in  th&ir  expectations,  v?hich 
night  arise  throough  interactions  such  es  the  procoss  of  designing  the 
details  of  the  change,  vjould  hs   important  pai-ts  of  the  chsnga  process, 
the  theoretical  frariswork  which  vje  propose,  hcv;evor,  suggests  criteria 
by  v;hich  one  might  s-qlect^  a  set  of  participants  vjho  would  be  effective 
v,'ith  raspp.ct  tc  a  psvticnlBP  channG  in  decision  processes,.      It   also 
suggests  that  the  effects  obtainable  through  participation  could 
conceivably  bts  synthesized  by  adding  or  subtracting  attributes  relevant 
to  behavior  selection,     He  might  suggast  therefore  that  the  follovjing 
hypothesis  irdght  bs  substituted  for  the  participation  hypothesis  so 
pix-irnir.Qnt  in  hunan  relations  theory. 

"To  bring  sbout  change  in  the  behavior  of  an  organization  and 
to  get  ftffsctive  acceptance  of  a  new  practica,  it  is  necessary  to 
ni'Xiify  the  structure  of  attributes  by  which  the  decisicai  makers 
discrdnanate  smong  bahavioral  alter-nativas." 

Ttiis  statenant  focuses  attention  on  that  part  of  the  current 
practice  vjht-'re  char=02  is  absolutely  necessary  to  accomplish  "affective 
acceptance  of  a  nev;  practice."     It  also  suggests  that  all  procedures 
vjhich  will  acccmiplish   this  effect  v;ilJ.  be  effective  change   iiiducers. 
Tfiis  result  brscdsns  ccnsidarably  the  range  of  methods  which  might  ba 
uf^ed  for  this  purpose.      For  example  modifications  might  be  made  in  this 
organisation  to  bring  new  criteria  to  bear  on  behavior  selection.      As 
we  saw  in  the  case  of  the  effect  of  data  processing  personnel  on  the 
implement Et ion  of  reco;mnendations  continuously  ignored  for  several 
years,  these  kinds  of  effects   can  ba  quite  powerful. 


XI.     .SpjjE  _DIJl£CTIOr!S^  FOR  FUTURE  RESEARCH 

We  hav3  invcstinsced  sons  aspects  of  the  process  by  vjhich 
people   allocate  their  limtsd  capacity  for  probler.  solving  to  a  complex 
environinsnt  end  have  suggastad  a  theory  of  the  structure  of  this  process, 
V?s  have  shown  thstt  in  an  experimantal  r:ilxuvticn  at  least,  parenieters 
can  be  fitted  to  this  structura  vjhich     v;ill  dascriba  individual  bshavior. 
V;9  have  aj.jto  shown  that  those  processes  vjhich  subjects  specify  whon 
asked  to  delegate  their  dscision  making  to  a  forraal  rule  all  fit  this 
structure.     We  have,  hoifever-,  specifically  not  devised  a  theory  which 
vfiil  predict  the  pararaaters  of  such  a  structure  for  en  individual. 
11115  is  clearly  the  next  step  rcquirad  in  further  investigatic^ns  of 
problam  solving  control  processes.      V'e  do  have  sccde  thoughts,  hc.'javer, 
about  tha  nature  of  this  process  and  a  possible  approach  to  research 
O.I   itc 

te  wa  sug2;e3tGd  earlier,  in  many  respscts  EPAM  apnoars  to  bs 
the  raost  sppropriata  theoratical  bfise  frc-in  which  to  begin  thir.  work-. 
On   the  surfac3  at   least  v;e  might  see  the  nonsense  s/llablo  learning 
situation  as   completely  analanou?,  to  the  biddinp^  situation   in  Hhich  vre 
placed  our  subjects.     In  the  bidding  situation  the  subjects  laamsd  to 
ascociata  pr-i^blem  solving  operators  with  certain  stimuli  while  in  the 
3.c£r-ning  situation  they  lear-nsd  similarly  explicit  responses.      Thus  by 
calling  ci  problsT^i  solving  operator  a  response  we  can  make  the  situations 
and  the  processes  seem  identical. 

It  is  interesting  to  observe,  however  that  these  two  situations 
ar-a  not  identical  in  cerbai.n   fundamental  properties^      We  will  first 
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describe  this  differsiica  and  then  what  ws  ncv-  see   rit  its   implications 
for  EPAM  Fnd  its  successors. 

In   the  nonsensa  syllable  situation   the  siii?jsct  faces  a  very 
orderly  uorldo      Attributes  of  stisnulus  response  pairs  are  defined  for 
him  (thoss  attributes  which  differentiate  letters  in  the  English 
slphsbc-t)   and  a  consistent   criter-icn  function   (corract  -  incorrect)   is 
defined  over  all  stimulus   response  pairs.      Thus  by  continuously  adding 
knc'.cn  attributes  to  n  discrimina-Jrian  structure  he  is  guaranteed  to 
rather  quickly  attain  a  sufficient  pow3r  of  discriraination  to  correctly 
associate  responses  v;ith  stimuli.      In   addition  hs  can   odd  to  his 
discinmination  process  loc^l  attributes  of  tjiose  stimuli  for  which  his 
discririinaticn   is  incorrect.      In   this  way  he   can  keep  the  number  of 
attributes  J  end  therefore  the  size  of  the  diseriinination  process,, 
relatively  sciall.      In  other  v.'ords  the  situation  x^as  such  that   a 
structure  of  ad  hoc  theory  \ies  Ruarsntfied  to  yield  understanding. 

In  the  bidding  situation »  en  the  other  hand 5  our  subjects 
faced  a  much  less  orderly  world.      The  vnlua  of  ths  criterion  function 
associated  with  a  rsspons-3  was  a  very  complex  function  of  attributes 
of  the  stirauli— an  exponential  transfonnation  of  the  output  of  a 
randcw  nvifxoer  generator.      In  addition  the  set   of  stimuli  frora  v^'hich 
this  function  cf  the  response  could  be   calcualced  was  neither  specified 
nor  guarar.tsjcd  to  be  stationary  over  tiT>;e.     Tnus  it  would  be  difficult 
to  itragine  that  on  any  trial  our  subjects  could  fec-i  their  response 
was  "correct."     If  they  won   they  v;ondered  hoi>r  much  larger  a  bid  would 
have  also  wc^n.      If  they  lost   they  wondered  hovf  much  smaller  a  bid  might 
have  wen.      If  we  wer-i  to  place  an  EPAM  niodel  in  this  situation  therefore 


wc  mi::ht  ejipect  that  it  vrould  add  attributes  of  th*5  stirnulus-responsa 
pair  en  each  trial  in  what   cBi  attempt  to  consturct  a  thaory  of  the 
situation  in  v;hich  it  found  itself.     We  knov;,  however^  that  it  would  not 
succeed  end  vfould  predict,  therefore,  that  over  the  course  of  a  hundred 
trials   or  so  it  viculd  hava  constructed  a  var.t  netvjork  of  3_d  ho£ 
csscciaticns, 

We  hav&  two  reasons   for  suspecting  our   subjects  did  not  build 
such  large  netvjorksr      Firsts  they   reported  from  time  to  time  durinf^ 
tha   courso  of  rheir  play  that  they  wera  rejectinp  ona  thGory  (i.G,, 
destroying  the  network)   and  startincr  to  work  on  another,      /vnd  second, 
the  nstv/orks  which  they  specified   after  many  trials  were  comparatively 
simple  ones  i,   e,j   far  f^Kor  attributes  tVi^m  trials.     We  suspect  EPAM 
will  require  inodificaticn  to  yisld  this  kind  of  behavior-      Besides  a 
sourca   of  ad  hoc  theories  which   it  ncvj  r-sceives  frain  a  given  list 
(description   JJ.st),   it  v;ill  need  some   criterion  for  testing  and  rejecting 
its  o'.vn-<5tructur-as  to  stay  within  sc^me  perhaps  physiological  or  real 
time  constrai.nt   on  nat  size-  -or  (perhaps   and)   it  vrill  require  some 
process  whereby  the  attributes  of  feedback  which  trigger  network 
mcsdifications  get   changed  to  limit  this  process. 

For  example   a  criterion  based  on  a  function  of  a  sample   of 
trial  outcomes   (nins   and  losses)  could  vastly  reduce  the  size   of  a 
net'/jork  necessary  to  yield  satisfactory  discrimination  „  Tnus 
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"~"  It  is  interesting  to  note  that  modifications  of  this   latter  type   is 

v/hat  is  implied  by  most  management  science  models  of  decision  processes. 


vrhile  EP/'jM  acpears  to  hsve  the  basic  strucL-ural  properties   rsquii'^d  for 
a  tYieory  of  prcblsr;!  solving;  ccnitrol,  it  cippaars  thct   sdditicnal 
TaachEniGrfiS  '..•ill  be  r-aquired  to  perrrit  its  effectiva  parformsnce  in 
situations  v-'herss  mora   ccaplex  theories  ars  required, 

Uti Jj t j);^ JTh eorv  ; 

Several  attempts  havs  been  mede  to  effect  a  reconciliation 
bc5ti-?een  "aspiration  level  type"  thaories  of  behavior  and  classical 
utility  theoi-'y.    Great  inoenui't^^  has  been  demonstrated  in  the  fox-inulaticn 
of  continuous  <Ti\d  discontinuous  utility  functions  v;hich   under  utility 
rnaviin.i7;ation  assimpticns  predict  the  "satisficing"  bahavior  discussed 
in  uork  on  aspiration  level   fchaoriesc     By  examining  tha  associative 
Gtructui?a  we  hsvs  proposed  we  anticipate  two  general  types  of  problsms 
eissociated  with  these  atterr:pts<,-    • 

Firstj  if  the  theory  we  have  propcsad  is   corrv3ct,   a  parson's 
apparent  utilit-y  for  particular  bshaviorjil  alternatives  vdll  depend 
strongly  en  a  nuriibar  of  attributes  v;hich  in  aiy  r^aalistic  situation 
vjill  vary  over-  tirie=      Thus  v;e  would  predict  that  out  of  a  relatively 
stable  associative  structure  for  problein  solving  control  will  ccine 
behavior  v-'hidi  would  imply  p.reat  instability  in   a  utili'ty  function 
which  does  not  include   ccnsideraticn  of  these  variables.,      Since  most 
theories  v.-hich  uss  utility  maximization  as  their  predictive  msthod 
essuffis  reasonably  stable  utility  functions  over  time,  we  find  ourselves 
less  than  optomistic  about  their  ability  to  describe  individual  human 
behavior^ 

Tho  saccnd  problers  ws  soe  for  the  utility  theory  approach  is 
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th«t  if  the  utility  function  is  specified  to  include  consideration  of 
those  values  in  the  envivomr/ent  vihid-i  sff&ct  it,  then  utility/  functions 
will  rapidly  spproach  structures  like  v;s  havt^  proposed  and  the  criterion 
of  maximization  v;ill  no  lonj^er  be  required. 

If  therefc;.'^,  utility  functions  ara  based  en  outcwnes,  v;e 
predict  they  v;ill  lack  the  necessary  stabilitv'  for  detailed  description 
v;hile,  if  thay  include   consideration  of  other  vflriablps   prior  to  choice  j 
they  will  lose  thair  teieolcgical  forTn. 

Tnsse  comm^3nts,  it  should  be  emphasi2ed5  apply  priniGrily  to 
detailed  descriptions.      As  we  savf  earlier  in  tha  case  of  factory  per- 
foKDancc   c-ertain  aj^gragate  functions  of  individual  and  organizational 
behaviors  (like  averages  of  their  effects)  do  sesin  to  be  consistent 
with  relatively  stable  cost  structures . 

Aspiration^  Level  Goal  Processes 

By  studying  the  behavior  of  individuals  in  siraple  envircninsnts, 
v.-e  hi\M>3  sho^^rn  that   a  stable  association  process  can  be  substitut-^d  for 
a  dynCTuc  process  which  has  be<ir\  hypothasisad  from  the  study  of 
individu'il  behavior  KitJi  r^espect  to  single  variablfc-s  in   a  complex 
environTTicnt^      Pros  the  point   of  view  of  understanding  the  nature  of 
the  process  i/hicn  undsriies  problem  solving  control  wa  might  look  en  this 
this   as  progrsss — frcn-j  the  point  of  view  of  constructing  siwulaticsi 
Tsodsls   of  certain  variables   controlled  by  human  decision  wakers,  how2verj 
we  liiigbt  regr^-t  this   result,,      Our   chaory  suggests  that  problem  solving 
control  process  may  depend  on  a  wido  variety  of  attributes  of  the 
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decision  makers'   envi ronwsnt  besides  the  variable  which  nay  be  of 
interast   to  a  pspticular  invastigaticn  of  seme  aspect  of  his  behavioz'. 
Tivjs  our  theo:''7  suggests  that  for  dstaiied  description  ws  v;ill  require 
modfjls  to  include   aJ.i  the  variii]:)les  \?hich  entar  into  the  problem  j^oiving 
control  nroc3ss^ 

VJs  believe  that  ona  direction  for  fruitful  rssaarch  will  bs 
the  atter,-ipt  to  discover  simple  inechEnirms  vjhidi  will   capture  the 
important  aspeci:?.  of  proble;:!  solving  control  without  raquirinp,  all  ths 
detail  necessary  for  a  Tno>.>e  precise  description.      Ssvsral  such  mechanisms 
suggt'St  the;r.39lvss. 

One  iTXBChsnisra  would  bs  a  simple  periodic  rule  wliich  would 
sr^surse  that  problem  solving  will  ba  allocated  to  each  variable  in  the 
•snvironrrent  for  a  car'tain  psriod  of  tii.-.e  vrith  a  constant   frequency. 
This  '..'ouldcaptux's  the  on-off  ciiaractGristic  of  problein  solving  hut  would 
miss  ent-iroly  the  perhaps   critical  detail  of  exactly  vmen  the  svdtchino 
taksa  placa. 

Another  mechanism  which  would  bs  only  slightly  nors  complicated, 
is  one  which  includes  cons idera-t ion  of  performance  on  the  variable  of 
interast  in  dsterrnining  the  probfjbl.lity  of  focusrsing  attention   on  it, 
te  parfonnanca  declines  ths  probability  of  problom  solving  would  be 
incraar.ed  and  vice  vsi-^a.      The  effectiveness  of  the  prcblem  solving; 
operator  cculd  also  be  simulated  by  a  random  procasso      In  this  Tnechanism 
we  would  substitute  chance  for  the  effect   of  all  other  variables  whose 
effects  V7a  ajiticipate  but  don't  choose  to  explain. 


Obvicusly  .si:ch  r.schanisms  can     bo  elaborated  as  th3  simjJ.aLicn 
includes  riora   r-p.lavznt  variablas  until  vje  approsch  en  environnenl-  as 
cc-mplex  MS  that  perceived  by  the  dsciGiors  i.iaV.sr  in  questic^n.      The 
psrfoiviarice  of  mechsnisris  based  on  less  then   complete  information  will 
hsva  to  hs  judasd  by  thcs-2   criteria  used  to  eveiuate  the  siinulctiono 

These  TnechcnisT.iS  based  on  the  theory  of  probelni  solving  ccntroi 
which  we  hsve  proposed  differ  frc-n  sc^s   cur;\3nt  models   of  the  phencs-nenon 
in  -jhct  they  siriphasiss  th-2   oii-off  chc-racteristica  of  problem  solving 
cpsrators   rather  then  treating  changes  in  perforniance  as  3  continuous 
function  of  the  rate   of  problem  solving.      An  investigation  of  tha 
effoc!:  of  these  irjechajiicrns  on  S3r;;ulations  which  include  such  processes 
v.'culd  Easm  to  hs  sti^aiphtforward. 
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APPOJDIX  A 


Instructions  for  ^perimental  Situation  I 
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The  Gxperiffient  in  Trhich  j-ou  are  about  to  pai-ticipate  is  a 
paz't  of  a  ircst-o.roh  projeot  dcsignsd  to  inv'Sstigats  cejrbain  fundoffieatGil 
prcoenscs  of  hGneix  clocisicn  irialriii^.     Curing  tJie  course  of  this  experiment 
you  hs.vQ  the  cpportwnity  to  isaia  a  nvcibsr  of  decialocs.    Taese  decisions 
^11,  cty  a  process  described  'bGloWj  detoKninc  a  ir.easiire  of  your  porfora*- 
anco  in  tho  sxpsriKGrit ,     This  nieoijure  \d.ll  bo  esprsssoa  in  dollars  and 
centa  and  you  C3i  tliinl^  of  -^iacse  as  yovu*  caminss  in  -tlia  espsrmsnt 
although  1:0  payoiT  uill  be  made.     You  chould  attempt  to  rnake  youT  dscisionc 
in  sacli  a  Tjay  as  to  Eslce  your  eamiaga  as  lai-ge  as  possible , 

C5.1  tiiG  foi:iB3  pi-oxadsd  you  can  se©  that  tlie  axperiiasnt  coa-Bists 
of  a  nuiiibcr  of  trials  and  a  dscxGica  by  ycu  on  each  trial.    Your  dacicion 
will  coiisist  of  chocning  a  number  to  t^rita  oppoc ito  each  trial  nuabsr. 
The  nuEabors  you  chooae  can  be  'chought  of  as  dollars  and  cents,  can  be 
pccitlva  or  nc^ativey  and  can  bo  of  any  else  ycvi  choose,     There  io 
absolutely  no  liniit  on  -iho  ni:2;bGr  you  choose  on  each  trial  except  that 
it  be  in  the  dollar  arid  ce^iit  for^nat. 

/sftor  you  havQ  chosen  a  nunbar  for  a  trial  I  Hill  ccsipare  that 
nujDbcr  uith  the  ntsber  corresponding  to  that  trial  on  a  lor^  list  (5,000 
nuinbers)  rArLdh.  1  ha%~2  prepared,     Note  that  the  number  on  ray  list  chanj^es 
at  each  trial  vrhe-cher  yours  does  or  not.     If,  lih.o'^  I  ccriipare  your  nusaber 
wi-iih  ains  en  any  trial,  I  find  my  nuaiber  is  higher  -than  yours,  I  -vd-ll 
say  "you  j^ii" .     In  this  event  you  vrill  circle  your  number  and  note  beside 
it  the  Guniuiative  nt-rfoer  of  vrino  up  to  that  trial.     You  can  think  of 
yourself  as  irf.nning  the  soney  injplisd  by  these  circled  numbers. 

If,  on  the  o-ilier  hnrid,  the  number  on  lay  list  eorrespcsiding 
to  the  ti'isl  is  enialler  than  the  nisiber  ycu  have  '6?ritten  on  your  list, 
I  ^11  say  "5'ou  l^ge"  and  5'ou  can  proceed  to  the  next  trial. 

You  vriil  continue  to  pla^y  until  you  have  ^on  50  tiiaes.  The 
nisaber  of  trials  this  v-:ill  taKe  rdll  very  depending  on  ho?;  frequently 
you  TTin.  51ae  ainiroio  nusiber  of  trials,  of  course,  is  50  but  taiere  is 
no  rule  as  to  the  Ea>:in'jm  nirrbcr.  You  raay  talce  as  many  trials  as  you 
lil^e  or  find  necessary  to  zdn  50  times.     Do  not  feel  constrained  one  ^^ 

v.-ay  or  the  o-fclier  by  the  facb  that  tho  prepared  foi^  has  100  trials  on 
it.     You  Eay  vsQ  Eore  or  less  triala  if  ycu  like. 

In  order  to  lisiit  the  number  of  trials  you  may  find  it  desir- 
able to  play,  hojever,  a  fee  is  imposed  which  you  must  pay  per  trial 
mether  you  -mrx  or  lose.     Since  the  fee  T/ill  vary  frcra  experiment  to 
experiment,  ycu  v/ill  be  told  the  sise  of  the  fee  per  trial  before  you 
begin  to  play. 
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For  osmnple,  suppose  you  played  as  follov?3  and  the  trial 
fs3  "?orG  fi.lO  par  trial. 

S^JiJiySasr                  g^iSi^  EKperlvaent  or  Response 

1  .75  Lose 

2  ,60  Lose 

3  ,50  I^se 

4  .50  Win 


Yoitr  camings  tlirough  trial  />  v'oald  be: 

,50  =  Sitm  of  circled  values 
-.40  -  Four  trials  at  $.10  per  trial 


,10  "  Earnings  through  trial  4 

Are  there  oay  queaticjna  ebout  procedure? 

llctf  Jiist  a  Tford  about  the  aursbers  on  sy  list.     Thece  numbers 
wore  selected  carei'ally  but  thea  arrcjiged  in  a  ^'ciid^a  sequence  sueii 
that  any  nuraber  can  folloT/  any  nursber  as  one  goes  dovm  the  list.     You 
will  be  given  no  iufc^ination  about  the  set  of  nu:ribers  frca  tfliich  this 
list  xrs.s  selected. 

Sinee  this  experiment  is  desi-giisd  to  reveal  ceortain  aspects 
of  your  decision  process,  it  v.^uld  bo  helpfiil  if  you  can  describe  the 
process  by  -Aziich  you  csleot  the  nuiabers  you  vrrite  cb  your  list  as  you 
go  along.     If  yc»u  forget  to  do  'this,  ^.ou  cay  be  reminded  by  the  e:iperi- 
Ej  enter. 

SiBoe  most  GUbJcc-ta  will,  lilse  youraolf ,  cc>ae  frc5a  vritbin  t-he 
school,  you  are  requested  not  to  discuzjs  your  eicperlerice  here  outside 
•this  rocra  because  prior  IcnoTdedge  vrouid,  no  doubt,  influence  future 
subjects  aud  nullify  their  value  to  tl'iis  study.  /'' 
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APPENDIX  B 
Ssxrsple  Data  Sheets  -~»  Esperiaental  Si-tuatlcn  I 
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Subject  #  1 


/oA/ 


.;.  i:-. 


95 

S6 
97 
SG 
39 
iCO 


Subject  /'  2 


1C6 


a/llJs 


&■}- 
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DAVA  SIlZE'i 


:J/;;-:.2 


Subject  ft  3 


DATE 


ixdr:?.  :.o. 


2   ('^'-^^ 


:..^/ 


W  .0;,-c        >..) 


ac? 


33    2  2-  (    -■•--;■.• 

£5     2 A/  (.)  r.r>:P^ 


51 

;. :.  > 

52 

^  -.     /   (  :"f 

53 

"  w  ,  /,  (,7^ 

53 

56 
57 

5S 

'-)  ,,  .^. 

59 

....  ■.  ■■    -  V' 

SO 

ei 

''.'  T',!-; 

62 

V-A^. 

GS 

"^ ,  <  ,;, 

S^ 

p, '■  o;. 

65 

^/H^  ^"^^ 

GS 

..^^i: 

a? 

^GS^^~ 

so 

,:) .  ;i  >- 

69 

?  ,^0 

70 

..-^.'o. 

71 

-^-.^^ 

72 

73 

^^.y/''.  T/y 

7i^ 

.'^.  <-<> 

75 

^/i^rTT^Q^ 

'<^  Cia^ 


m 

_AkX^ 

35  .SO( 

::ip)^ 

36 

37 

S3 

89 

,  ,.] 

20 

Gi 

S2 

93 

9U 

!5 

! 

10 


10'8 


DAT; 


-!J"5^' 


Subject 


12J1±.%  ^ 
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APPSJDIX  C 


Iiistruc-tions  for  Ejcpei'lEental  Situation  II 

Part  I 
Part  II 
Part  III 
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FccperiiEental  Situation  II 
Paxt  I 


You  are  about  to  participate  in  a  series  of  three  expcriiG£nts 
designod  to  yield  dtvca  en  eortaiTi  fiindrjsental  cnpects  of  hisan  deoiaion 
aalcing.     By  a  procesa  described  bolo;?  you  ccn  earn  as  rauch  as  $3.00 
during  tliese  GiipariraKita .    Since  i::o3t  subjects  vfill,  iilke  youi'self, 
ccaie  frca  \TitIun  the  acbool,  you  ftro  requested  not  to  discuss  your  espsri 
eiGG  hero  outside  this  rooTi  bccauss  prior  }jr:o\?lodge  ^ould,  no  doubt, 
iuflucncG  future  subjects  end  nullify  tlaeir  value  to  -thig  study. 

In  the  first  esperitnsnt  itsagiae  that  you  are  er^aged  in 
deterisining  a  series  of  fixed  price  bids  in  p.  market  where  tiie  lo-;?e3t 
bid  autOiiQticall.y  ;d,n:3  the  contract.     On  th-cse  bids  -Erhsre  5-0U  vrin  the 
contract  you  w:lil  earn  a  fi:.:od  per'^entage  of  your  bid  price  as  your 
profit.     Your  oaiTiiinss  during  the  first  experiaent  will  be  the  Bura  of 
the  profits  you  have  earned  on  the  contracts  you  huve  iron. 

Throughout  this  experiasnt  you  V7ill  be  bidding  en  relatively 
einiilar  eonti-acts  for  which  the  lovr  bid  froa  all  other  bidders  has  been 
selected  and  listed  on  a  i'ovui  xasible  cnly  to  -the  experiEsuter.     Tn.\)3 
if  yoixt  bid  is  beicv;  tiio  bid  on  tiio  list  for  thrit  contract  you  vriil 
cutoi-atically  ~in  tiie  contract.     If  your  bid  is  higher  thaji  tlie  bid 
oh  tlia  list  J  you  will  vrin  nsi-Uaor  "blie  contract  nor  the  profit  associated 
T^th  it.     You  vtLll  ieam  "^^^hether  or  not  you  have  v?cn  the  c  cm  tract  after 
each  bid.     Variations  in  bids  en  the  prepared  list  are  lilce  those  you 
might  find  in  any  real  narliat. 

The  first  (szpei'iiiieart  rill  consist  of  75  bids^     Ca  the  fora 
provided,  please  circle  those  bids  on  v'sh.ich  you  vrin  the  contract.     In 
order  to  indicate  the  order  of  maf^nitude  into  r;hich  the  bids  have  bean 
scaled  you  are  requested  to  nake  your  first  bid  $1.0C. 

If  you  have  no  questions,  v.'2  can  begin. 


Ill 

Part  II 


In  -tlJis  part  cf  the  G::perinient  -the  rules  are  GSsentiaLly  the 
SGine  ae  they  vicre  for  P?.i*t  1 .     0.1ie  difference  is  that  you  r-a.li  no;? 
place  bids  oiEultcmcoualy  in  ±vo  different  niarJsets,     Ths  experimenter 
has  •o'.^o  lists  bofoz'e  hia  \:Mch  ccrisist  of  tias  lot'.'  bids  frcm  all  other 
bidders  in  tlicse  narkcts.     You  uiH  be  pa5.d  the  sase  f2:,:Gd  percentatrn 
of  the  bid  price  c;n  all  those  contracts  you  -si-n  -tliat  yon  vrere  paid 
in  Part  I. 

Following  your  bids  in  both  mar-tets  you  will  bo  told  vMch 
contracts  yea  have  r^cci  before  ,vou  nust  bid  cgain.     Qci  tho  foria  provided 
plesas  circle  tliosc  h'lcs  on  *Mcb  y^cu  tdn  the  contract. 

There  is  oae  limitation  on  yo'or  bidding  in  this  expericient. 
You  tdll  02  periuitte-d  to  chtitnge  your  bid  in  only  one  mariret  at  a  time. 
Your  bid  in  the  other  Earlcet  nuist  jreisain  the  saiae.     In  each  pair  of 
bids  you  are  free  ■to  cbccse  the  bid  you  \n.sh  to  chsaoge. 

This  part  of  tba  ercperimeat  ^11  consist  of  50  pairs  of  bids. 
In  order  to  indicate  tl'.s  oi'-der  of  Kagnituds  into  T/hich  the  bid.^  in 
this  ezporiKsnt  have  been  scaled  j/ou  are  re^juested  to  icoio  yovir  first 
bid  in  each  Biarlcet  01.00. 


if  there  are  no  questions ,  v/e  con  begin. 
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Part,  III 


In  tMs  part  of  the  esporiacat  tiie  riii.es  are  essentially  the 
EGSie  as  they  x?ore  in  Part  II.     Tne  difference  is  tliat  ^rou  ^d,ll  novf  place 
bids  Gi:^\il-'i,vii.eoiiDly  in  tlxt-ea  mai'keta  irsstsad  of  t^o.     The  ezparronentsr 
hua  three  lists  befora  liia  v.Mcb  cou^ist  of  low  bida  fx'oa  all  other 
biddercj  in  tbose  Earlcsts.     Ycu  -.-ill  bo  pai-d  the  s-^no  fi^isd  perceatoge 
of  tha  bid  price  cb  thoae  cozitracx-3  you  v/in  tteit  you  ware  paid  211 
Parts  r  8U(1~II. 

Foliotrii-g  yo\ir  bids  in  the  thrse  irariiets  you  rill  bo  -told 
TMch  ccntv^cis  you  have  v/cn  before  ycu  bid  again.     On  tha  foira  provided, 
please  circle  tjia^c  bids  ca  which  you  vrin  -tlie  ccatract. 

The  ssisQ  1-lsitaticn  is  feposed  en  ycur  biddisg  in  this  part 
of  tho  £2p3rinont  as  u-as  roiposed  in  Part  II,  i.e.,  cii  each  ti'icil  you 
Eire  pisi^aittod  to  c'^ji^f^-^  your  bid  pries  in  only  ccoo  of  the  -three  laarketo. 
Your  bid  in  -ths  otber  -tvro  ir.a;;!Yets  must  remain  tho  same.     On  each  trial 
you  are  free  to  choose  tha  bid  you  v/ish  to  change. 

Tills  part  of  the  expsriment  mil  consist  of  50  trials  of  tiireo 
bids  each.     In  order  to  indicate  the  order  of  Esgnitude  into  vhich  the 
bide  in  the  e:;:poriEent  liave  been  soaied  you  are  requested  to  v.ali&  your 
firat  bid  in  each  ciarlfet  $1.00. 


If  there  are  no  questions,  ^q  can  begin. 
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APPSffilX  D 
Sample  Data  Sheets  —  Espci-isieatal  Situation  II 


Subject  // 


lU 
PAHT  I 


i.y-r 



l.di' 



^ 

'       ■     -.  •- 

1'7 

•'■ 

(f.) 

■  r.  -' 

/l? 


-W;,^ 


^.  4^T 
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PART  II 

DAT?.  s^I::;;v 


Subject  //  M 


L 


/ 


,!/ 


^0, 
-  ?^- 

('z.^J 

e^s 


-(:>i 
^.'> 


y 


/I 

'/(TV 


(^i2 


-:) 


/,  7 


u 


'-"^    i 
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PART  II 


U-- 


5-^x^ 


\1 


r- •,-;■: 


Z1 


.2-L 
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PART  III 


D. 
12 

1-5 

17 

'is 

■■'?.:. 


'2^ 


Sutject  // 
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M 


GE) 


^  G  _ 


^.^ 
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mi 
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^v-- 


113 
PART  III 


Subject  1}  M 


5      ■ 


f 


n 


S.7 


10 
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APPE.'DIX  E 

Samples  of  Rules  V/ritten  by  Subjocts  in 
EsipGriteeatal  Situation  III 


120 
Subject.  At 

Rule  for  cns-aarlcet  situation: 

"J<iGka  first  bid  ;;loOOc     Uo\^  foilov/  this  rule: 

'.vlien  you  loco  a  bid  drop  tbe  bid  $o03  on  succeasiva 

biclo  until  you  r^in^     Vfnea  you  v7ia  a  bid,   first  re- 

paat  tns  bid  and  of tor  the  ssoond  accoptod   (win) 

bid  raiss  tiis  bid  SoOS  for  oqcIi  succassiva  wino** 

Rule  for  tH0-3iar!'.Gt  situation: 

"'When  both  bids  lose  reducQ  the  left  market  by  $o05. 
iilien  one  bib  loses  roduco   the  lorjihs     bid  $<,05o 
V/lien  both   bids  win  i'siso  the  bid  ^.-hicb  has  beon 
constent  for  the  greetest  nvjrfoor  of  trials  $o05o 
Sscsption: 

lo     ir  the  same  bid  wins  twice  in  a  row, 

and  the  othar  bid  Icaas  twice  in  a  ro%', 
raiso  the  winning  bid  ^cOb  and  leave 
the  losing  bid  alons," 


i 
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Subjoct  3: 

Rv\lt»  for  orio-aarlieli  eituation: 

'■'liTneii  win,   incresieat  by  $«10  and  play  4  trialBc. 
If  on  4tl3.  trial  eftsr  •»•  ^,10  Insrenisnt,    otill 
VTlmdng;   inci-ement  by  ^,10  againo     i-'^lisnaver  loaa 
d8or©8ce  b:7  OoOu  unoil  ge-6  e  \gin,   at  ^-liich  you 
will  play  4  trials.    etCo" 

Rule  for  two-Eiarkc-li  situation: 

"Losa  rule:      -  (jjai 

Win  rule:      <•  C^o05 

If  a  loss:    (oHQ  or  more) 

lo     Alv/ays  invok©  loss  rul©  firato 

Eo     Alwayvi   operate  loss  rule  on  higher  number c. 

So     If  ifZ  anibiguou3j,    operate  loss  rulo  on 

historically  higlior  average  ■s'aluec 
4e     If  #3  GLibiguous  uao  loss  ruie   in  l©ft  raarkot, 
If  txio  v;?ina: 

lo     Use  v;dn  rulo  on  highor  number o 

2o     Ue9  v/in  rulo  on  higher  avarago  value 

3o     Uso  v;in  rsalo  on  left;  rasrkot  first o" 


I 
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Subject  C; 

Rule  foi"  onO"Kio.rKe1i  oitur/liion: 

**If  f7©  win  3  oiEse  in  a  vcn^   incrQass  l)id  by  $olOo 
If  v;e  lose  two  times  in  a  row,  deeraase  bid  by 
^ol5  and  repecft  tv70  ruloa.  Do  not  chongQ  any  bid 
until  you  havQ  3  v/ins  or  2  loesss  in  a  row," 
RvilQ  for  two-ELQrkst  situation: 

"Trial  I.     Bid  SloCO  in  eech  markoto 
Trial  2o  If  cno  \?in,  docroaae  loser  by  ^o20o 
If  two  wins  increase  right  by  ^olOo 
If.   two  losses  deorsQsa  right  by  ^o20o 
Trial  5o  Tx   one  win,  dQcroasa  loaer  by  i)o20o 

If  two  vjins.  increasa  lowsst  bid  by  f)olOo 
If  t%'0  losses,  docraGBO  bigliQst  bid  by  (jeSOo 
If  tvjo  bids  are  the  sei^ia  in  any  bid  and 

either  2  losses  or  2  vdns,  ehango  right  bid. 
Do  not  go  abov'-Q  v^lcSO  or  bo?vOT?  0o7Oo 
Follow  rule  for  trial  3  on  raraaindor  of 
trials o" 
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Rule  for  on9~332*kQt  Biliuation: 
"Start  bidding  at  §lo05o 
Evaluata  psrfornsace  efter  tivsry  6  plays  <, 
If  viinnimz  loss  than  4  out  of  6,   Ictvor  bid  ^.o05„ 
If  'vT.lnning  4,    continus  to  bid  aricac  figure o 
If  vdiinins  Jr.  or  batter  iriexviase  by  y^OSo 
In  all  cassa  bid  sane  figure  for  6  suecssalvQ  plays o" 

Rulo  for  tv;o=raGrkGt  oituation*. 

"Play  loft   St  ,^lo75,   rigHt  at  $lo50o 
In  all  CBSQ5  Eiaka  saraa  play  for  siz  suoceasiv©  tiniQSo 
If  botli  Tjinning  4  out  of  6  maintain  sarae  play   (bid)o 
If  ona   (laar'Kot)  VTinslng  5  or  more  oncl  txia   other  4 

raicQ  forrusr  by  ^-025,   kosp  lattor  tho  saaSo 
If  one   (Eisrl:et)   \3inniiig  lass  tiiDJi  4,   othoi'  4, 

loT?9?  foraicr  by  §.o25,   keep  lattsr  tlis  samOn 
If  both  winning  5  or  raoro  raise  bid  on  loft  l?y  |;o25o 
If  botl-v  vdnaing  isss  than  4  lov;sr  right  by  ^o25o 
If  oaa  iginslns  5  or  aoro  and  the  othez"  vjianing  less 

than  4,   rsisa  fori?.or  by  iSo25,  keeo  lotto?  the  oesiQo' 
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Rulf;  for  oii3-;sarli9u  aituetion; 

"otert  nt  ;?-lo00o     It  you  ?/in,  go  up  C^olO,     If  you 
loso,   go  <io^m  ^dOo     Xi'  you  got  5  viina  or  losaea 
in  a  rov;,  Vacn  chsngo  your  inorsment  Ijo  OoHOo 
If  ycu  \j1u  cr  .\oso  tvaco  in  a  row  st  ^oSO,   tlien 
go  beck  to  volO  inoroaontSo'* 

Ka),o  foj?   bi70-nfjri:(.yo  situat-lon: 

'•Tho  3?oaroing  poini}  is  ii^loGO  agaiiio 
The  primary  ottentioa  is  psid  to  tho  loaing 
marixot,     Lea¥o  winning  auarket  to  adjust  it8oi?t> 
If  you  rjin  on  boGh  siarkets  at  tlia  start  pic!c  left 
market  end  ineraaeo  it  $olOo 

If  you  win  on  soth  increase  tho  bidding  by  OolO 
in  tha  v;inr!ins  narPist  that  you  pickodo 
When  yoii  los-a  in  a  nai'kot  dacroaso  the  bid  by  .<?o20 
at  first  to  ax'oid  lossao  end  on  tho  nosit  trie]. 
inQi'oase  tho  mp.rkat  that  seems  to  be  on  a  vjinning 
Btfoak  by  $t>iOc. 
KQeo  tliis  Dattsrno" 


» 
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Subject.  F: 

F.in-o  Tor  ons-aJGi'kct  situation: 

"Start  et  $loOO»     if  you  i?in  ralsa  Md  h-7  *!o05 
but  stay  the  s&ihq  if  the  nest  highest  bid  has  been, 
tried  3  ov*  ooro  tiuios  and  has  Qlt,My3  iosto     If  you 
vvin  3  tinos  fit  t&is  ma::s.  bid  than  you  raise  §  =  05 
■    on  oach  additional  consecutive  ivin.     If  you  Iocq, 
doorcase  tho  bid  ^dO  but  not  loi^or  than  $olO  leas 
than  the  eraouat  that  has  won  the  greatest  number  or 
ti7-iee  proTiou:C;iy  (usa  #loOO  on  first  5  trials)  (if 
tv?o  nvuhoTB  have  won  tho  samo  nunbor  of  timoe  pre- 
viously, usG  the  lo-:5ar  iiuBiborjo" 
Ru3.e  for  tT/o-aarkot  siti'^stion; 

"Start  Rt  §loOO  ©ech,   if  both  iiin^   ecld  $o05  to  lefto 
ilftor  that,  if  both  v-in,   edd  §o05  to  the  lO'a&T  of  the 
tivOj    or  if  thay  ave  equal ,   to  tho   ono  that  haa  hsd 
thQ  highest  ausbor  of  provious  wins*      (If  both  have 
had  th9  8f,ai3  numbar,   add  to  tho   one  %7ith  tha  highest 
provious  'binning  bid.     If  this  is  tho  saao,    choose 
tho  left  arbitrarily) o 

If  one  viins,    end  one  Icfie.s     adS  $o05  to  the  's?inning 
^^*^»  5H2.  S^2Z  ^^P.  o&no^^if  tha  noxt  highest  bid  has 
^J2H  ^^SIhI  ^l2S.  £t.  S2S£j   Qj^d  lost  osch  tisQ  o    (This 
applies  to  t\?o  v^ina  alao) . 

If  both  103-3,    subtxGCt  $,C5  frcia  tho  lov/or,   or  if  squel, 
the  ona  -/tith  most  losses  or  if  that  is  squel,   the   one 
with  tho  10v7or  msr-inu^  x-^imiing  bido" 
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Subjc-iCo  G: 

Rule  I'ox'  ona-Earl:€li  aitivation: 
'"♦Start,  ^jith  bid  of  ^'loCOo 

Stay  with  this  bid  antil  you  Icso  2  hida  in  a  rovfp 
then  drop  to  vlo25o     The  jTirHt  tliAO  you  naxt.  V/'in^ 
reiisQ  the  bid  back  to  ^lo50  and  ctay  thoro  until 
you  lcs«  tvdcQ  in  a  row  againo" 

Eiilo  for  tvro-HarKet  situation: 

"Start  both  KiarkQts  at  4?l,50o 
If  both  \?in,   kasp  the  bids  fixea  Qt  ^?lo00o 
If  both  loso,   drop  th8  left  to  $lo25o     Proceed  in 
this  manner  until  both  v/iia  essin,   tlien  raiso  tne 
loft  bid  back  to  (-loOOo     If  only  ona  bid  loaes, 
lov?er  that  bid  to  C^loSS  uutil  both  t7in  again.,   then 
raise  that  bid  back  up  to  §1^50o" 
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Subject.  K: 

Kiiie  for  one -isa rice t  aituctlon: 

"VThan  I  loso  1   ^vil.l  drop  by  one   (§o01)   °  thoa 
if  I'  van  1  vdll  koop  it  constant,  for  tha  noxt  two 

and  Pill  raise   it  by  om   if  I  win  botlu'' 

.  PvUlo  for  tT70-=mDrI\0t  situ.etion: 

"StsrtiiiB  cit  'AoOO  I   will  .raisQ  by  one  in  ' 
oitho:?  market  o     If  I  lose  in  one  Diarkot  I 
Will  hold  that  aiarkot  constant  and  raise  tho 
otharo     If  both  \?ia  go  up  in  Icc/Qst  oiarketo 
If  both  lose,  hold,  ooth  ocn.c?terito" 
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